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WARNING 
Do not chamber ammunition until immediately 
prior to firing. 


Ammunition left too long in a hot weapon may 
result in hazardous conditions. 


Fire or remove ammunition within 5 minutes after 
chambering. If you cannot fire, follow failure-to-fire 
procedures in paragraph 49 immediately. 


Do not fire weapon with foreign object in cannon 
tube. 


During unloading of unfired round, keep gun on 
target and personnel clear of muzzle and recoil path. 


Never hammer a round while ramming it out. 
Keep clear of muzzle as much as possible. Do not 
reuse a rammed out projectile. 


For failure-to-fire procedures, refer to pages 
212.18 and 212.19. 


TRITIUM H 3 


The reticle assembly of the M1A1 collimator contains radioisotope tritium (Н 3). Rough hand- 
ling can cause breakage of the radioactive element. If assembly appears to be damaged or does 
not illuminate, return to depot for replacement. 
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A. RULES AND REGULATIONS: Copies of the following rules and regulations are maintained 
at HQ, AMCCOM, Rock Island, IL. 61299-6000. Copies may be requested, or information per- 
tinent to these rules and regulations obtained, by contacting the AMCCOM Radiological 
Protection Officer (RPO), AUTOVON 193-2964/2965, Commercial (309) 182-2964/2965. 


(1) 10CFR Part 19 - Notices, Instructions and Reports to Workers; Inspections. 
(2) 10CFR Part 20 - Standards for Protection Against Radiation. 

(3) 10CFR Part 21 - Reporting of Defects and Noncompliance. 

(4) NRC license, license conditions, and license application. 


B. SAFETY PRECAUTIONS: The radioactive materials used in this instrument are tritium 
gas (H 3) sealed in pyrex tubes. They pose no significant hazard to the repairman when intact. 
These sources illuminate the instrumentation for night operations. Tampering with or removal 
of the sources in the field is prohibited by Federal law. In the event there is no illumination, 
notify the local Radiological Protection Officer. Do not attempt to repair or replace the instru- 
ment in the field! If skin contact is made with any area contaminated with tritium, immediately 
wash with nonabrasive soap and water. 


C. IDENTIFICATION: Radioactive self-luminous sources are identified by means of radioactive 
warning labels (as above). These labels should not be defaced or removed and should be replaced 
immediately when necessary. Refer to the local RPO or the AMCCOM RPO for instructions on 


handling, storage, or disposal. 
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CHAPTER 1 
INTRODUCTION 


Section |. 


1. Scope 

a. This manual contains instructions for 
operation and organizational maintenance of 
the 155-mm towed medium howitzer M114 
and М114А1, and the 155-mm auxiliary 
propelled towed medium howitzer М128А1 
(figs. 1, 2, and 8). Organizational main- 
tenance on the gasoline engine of the auxil- 
iary propelled howitzer M128A1 is contained 
in TM 5-2805-204—14. 

b. Appendix I contains a iist of current 
references, including supply manuals, techni- 
cal manuals, forms, and other publications 
pplicable to the howitzer. 

c. Appendix II lists the basic issue items 
that are required by operational maintenance. 
It lists the quantities of operational mainte- 
nance accessories, attachments, component 
assemblies, tools and equipment, supplies, 
and repair parts accompanying the equip- 
ment. АП these items constitute the 
major end item for issue to users. 

d. Appendix III contains a maintenance 
allocation chart which lists the maintenance 
responsibilities allocated to each level of 
maintenance. 

e. TM 9—1025-200-20P contains a list of 
repair parts and special tools and equipment 
required or authorized for organizational 
maintenance of the howitzer. For a list of 
repair parts and special tools applicable to 
the gasoline engine of the auxiliary pro- 
pelled howitzer M128A1, refer to TM 5- 
2805—204—24P. 

f. The direct reporting of errors, omis- 
sions, and recommendations for improving 
this technical manual by the individual user, 
is authorized and encouraged. DA Form 
2028 will be used for reporting these im- 


GENERAL 


provements. This form may be completed 
using pencil, pen or typewriter. DA Forms 
2028 will be completed by the individual 
using the manual and forwarded direct to: 


Commanding General 
Headquarters 

U. S. Army Weapons Command 
ATTN: AMSWE-SMM-P 
Rock Island Arsenal 

Rock Island, Illinois 61202 


g. This manual differs from TM 9-881ҮЛ, 
28 January 1958; СІ, 80 June 1958; C2, 20 
February 1961; C8, 4 December 1961; and 
C4, 25 July 1968, as follows; 

(1) Adds information on: 

(а) 115-mm auxiliary propelled towed 
medium howitzer М128А1. 

(b) The variable recoil connecting rod 
(long recoil). 

(2) Revises information on: 

(а) Ammunition. 

(b) Organizational repair parts, tools, 
and equipment. 

(c) Boresighting. 

(4) Troubleshooting. 

(e) Preventive maintenance instruc- 
tions. 

(f) Blackout light. 

(8) Deletes information on M12 pano- 
ramic telescope; M14, M22, M238, 
and M27 fuze setters. 

Artillery sled M6. 
Caliber .22—.80 rifle adapter M17. 
Caliber .22, .80 subcaliber equipment. 


2. Organizational Maintenance Allocation 


The prescribed maintenance responsibilties, 
as allocated in the maintenance allocation 


155—mm cannon and 155-тт howitzer carriage M1A2—firing 
position, maximum elevation—left front view. 
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E Figure 2. 155mm cannon МІЛІ, M1A2, and 156-тт howitzer carriage MIA1—firing 
position—left rear view. 


chart (app. III), are reflected in this manual. 
In all cases where the nature of repair, 
modification, or adjustment is beyond the 
scope or facilities of the operator, crew, or 
user, the supporting unit should be in- 
formed in order that trained personnel with 
suitable tools and equipment can be pro- 
vided or other instructions issued. 


3. Forms, Records, and Reports 


a. General. Responsibility for the proper 
execution of forms, records, апа reports 
rests upon the officer's of all units main- 
taining this equipment. However, the value 
of accurate records must be fully appreci- 
ated by all persons responsible for their 
compilation, maintenance, and use. Records, 
reports, and authorized forms are normally 
utilized to indicate the type, quantity, and 
condition of materiel to be inspected, to be 
repaired, or to be used in repair. Properly 


executed forms convey authorization and 
serve as records for repair or replacement of 
materiel in the hands of troops and for 
delivery of depots, etc. The forms, records, 
and reports establish the work required, the 
progress of the work within the shops, and 
the status of the materiel upon completion 
of its repair. 


b. Authorized Forms. The forms gener- 
ally applicable to units operating this materi- 
el are listed in appendix I. For instructions 
on use of these forms, refer to TM 38-750. 
For a listing of all forms, refer to current 
DA Pam 310-2. 


c. Field Reports of Accidents. 


(1) Injury to personnel or damage to 
materiel. The reports necessary to 
comply with the requirements of the 
Army safety program are prescribed 
in detail in AR 885—40. 
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6 Change 16 


МОТЕ 
Material оп this page is deleted in its entirety. 


(2) Ammunition. Whenever an accident or 
malfunction involving the use of ammunition oc- 
curs, firing of the lot which malfunctions will be im- 
mediately discontinued. In addition to any ap- 
plicable reports required in (1) талды details of the 
accident or malfunction will be reported as 
prescribed in AR 75-1. 

d. Equipment Log Book. The equipment log book 
is a three ring bmder with insert record forms to 
maintain a historical record for individual items of 
equipment. Included is TM 9-1025-200-ESC, 
which contains equipment serviceability criteria. 

(1) Purpose. The equipment log book is used to 
keep an accurate record of receipt, operation, con- 
ditions, maintenance accomplished, modifications, 
and transfer of the equipment. 

(а) It provides commanders with up-to-date 
knowledge of the materiel readiness of their equip- 
ment. 

(b) It permits careful and accurate 
of equipment which requires the greatest amount of 
maintenance. 


(c) It provides substantial guidance for the 
equipment as to the adequacy and length of service 
which can be readily determined by the evaluation 
of these records. 


Section II. 


4. Description 

a. Weapon. 

(1) Howitzer. 

(a) M114, M114A1 and M114A2 howitzer. 
155-min howitzer M114 and M114A1 consist of 
МІ оғ МІЛІ cannon, M114A2 consist of a M1A2 
(figs. 1 and 2), М6, M6A1, М6А2, M6B1, or 
6B2 recoil mechanism, a М1А1 or M1A2 carriage, 
M25 telescope mount (fig. 10) and а M12A7C 
(M114) or a M12A27Q 
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(d) It is permanently identified with ap- 
plicable equipment and requisition or serial num- 
bers 


(2) Stowage. The equipment log book will be 
stowed in the tool chest. 

(3) Procedure when equipment log book is lost 
or separated from weapon. If the equipment log 
book is lost, it will be replaced immediately and all 
available data will be entered in the new book in ac- 
cordance with TM 38-750. 

e. Report of Unsatisfactory Equipment or 
Materials. Deficiencies detected in the equipment or 
materials should be reported immediately in ac- 
cordance with TM 38-750. 


3.1. Hand Receipts 


Hand receipts for Basic Issue Items (B11) and Ad 
ditional Authorized List (AAL) items are pu 
in a Hand Receipt Manual. The hand receipt man 
numerical designation is the same as the rela 
technical manual with the letters HR added to 
number. These manuals are published to aid in 
property accountability and are available 
Commander, 


Woodson Road, St. Louis, MO 63114. 


DESCRIPTION AND DATA 


(b) Deleted. 

(2) Cannon. The 155-mm cannon M1 (fig. 1) and 
М1А1 (fig. 3) is a short-barreled weapon equipped 
with a manually-operated breech mechanism and a 
percussion type firing mechanism. The external sur- 
face of the cannon is machined to form a bearing sur- 
face which slides in the recoil mechanism cradle and 
cylinder yoke (fig. 3) during recoil and counterrecoil. 


Figure 4. (deleted) 
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Change 16 31 
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32. Deleted. 96. Deleted. 
Езз. Deleted. 38.1. М90 Chronograph 
34. Blackout Light Assembly the нне ішінді tor коно 
The blackout light assembly (fig. 31) is 
installed on the weapon for night travel. 36.2 BCS Gun Assembly 
35. Gun Receil Hydraulic Oil Pump Kit Refer to TM 11-7440-283-12-1, ТМ 11-7440- 


The gun recoil hydraulic oil pump kit 2222 and TM — for description of 
(figs. 32 and 33) is used to purge and gun assembly. 
refill the replenisher tube with recoil 
fluid. 


Figure 29. Deleted. 
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figure 30. Trail jack assembly in stowed position. 


Figure 31. Over—all cover and blackout light syatem in place. 


Digitized by Google 


ТМ 9.--1025--200--12 


igure $2. Draining and filling replenisher. 
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Figure 33. Draining and filling recuperator cylinder. 
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Figure $4. Gasoline blowtorch. 


37. Sighting and Fire—Contral Materiel 


a. Telescope Mount M25. The telescope 
mount M25 (10, fig. 23) provides a base 
for mounting the panoramic telescope 
M12A7C and also serves to lay the 155-mm 
howitzer cannon М1 or М1А1 in elevation 
for direct or indirect firing. 


b. Panoramic Telescope M12A7C. The 
panoramic telescope M12A7C (1, fig. 28) is 
used to lay the 155-mm howitzer cannon МІ 
or М1А1 in azimuth for direct or indirect 
firing. 


c. Instrument Light M84. The instrument 
light M84 (fig. 85) is used for illuminating 
the reticle of the panoramic telescope 
M12A7C during night operation. 


d. Atming Post Light M14. The aiming 
post light M14 (fig. 18) which clamps to 
the aiming post, is used for illumination dur- 
ing night operation. 


e. Fuze Setter M26. The fuze setter M26 
(fig. 14) is, used for setting time fuzes for 
fire-control equipment. 


36 


Figure $5. Installing instrument light M34 
on telescope socket. 


f. Fuze Setter M28. The fuze setter M28 
(fig. 16) is used for setting clockwise time 
fuzes in fire-control equipment. 


g. Aiming Post M1A2. The aiming post 
M1A2 (fig. 17) is used with most field 
artillery weapons to provide a_ suitable 
reference or zero point when laying the weap- 
on during indirect fire operations. 


h. Fire Control Quadrant M141. The 
fire control quadrant M1A1 (fig. 18) is used 
for testing and adjusting the sighting equip- 
ment and for laying the howitzer in eleva- 
tion when a high degree of accuracy is 
required. 


1. Binocular M17A1. The binocular 
M17A1 (fig. 19) is used for general ob- 
servation purposes and for estimating small 
angles. 
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Section ІІІ. OPERATION UNDER USUAL CONDITIONS 


38. General 


This section contains instructions for 
the mechanical steps necessary to operate 
the 155-mm towed medium howitzer M114 
and М114А1 and the 155-mm auxiliary 
propelled towed medium howitzer M123A1 
under conditions of moderate tempera- 
tures and humidity. For operation under 
unusual conditions refer to section IV. 


39. Preparation of Weapon for Firing 

Note. Examine the equipment logbook to make 
sure the weapon has been fired or the recoil exer- 
cised within the past 6 months. If weapon has not 
been fired or exercised within the past 6 months, 
notify ordnance personnel before proceeding with 
preparation of weapon for firing. 

a Removing the Howitzer from the 
Prime Mover. 

(1) After the howitzer has been towed 
into the firing area by the prime 
mover, set the mechanical hand- 
brakes on the carriage (fig. 3). 

(2) Close the service and emergency 


(3) 


(4) 


air line cutout cocks on the tail 
end of the prime mover (fig. 36). 
Uncouple the service and emer- 
gency air brake hose couplings 
from the prime mover air hose 
coupling. 

Lock the air brake hose couplings 
in the dummy couplings on the 
sides of the trails (fig. 37). Remove 
the overall cover and the canvas 
firing jack cover, if in place. Re- 
move the muzzle cover from 
cannon muzzle. Open the drain 
cock on the air tank (fig. 38). 
Remove cover andunstrap the trail- 
jack assembly (М123А1 howitzer) 
(fig. 30) from the left trail and lift 
the trails with the jack (fig. 39); 
disconnect the lunette (fig. 36) from 
the prime mover. To remove how- 
itzer M114 or M114A1 from prime 
mover, three men will lift each of 
the trails by the trail handles 


— SSSR Sr) 


UNE CUT-OUT COCK 5 
PRIME MOVER l 1 
AIR HOSE COUPLINGS С R] 


Figure 36. Uncoupling air brake hose from prime mover. 
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(fig. 2), disconnect the lunette from 
the prime mover coupling pintle 


— - | (fig. 36), and lower thetrailsto the 

жаз ғас JACK FLOAT RETAINERS АА ground. Unload the primer mover 

MU р | 4 and move it from the vicinity of the 
— weapon. 


Note. The M114 and М114А1 howitzer 
will be maneuvered into position by hand. 
When maneuvering the M123A 1 howitzer pro- 
ceed as іп 5 through d below. 


b. Installing the Caster Assembly and 
Drive Ring Assembly (M123A1 Howitzer). 
(1) Remove the spade key with thumb 
knob and eye bolt from the spade 

key bracket (fig. 2), and lay it 

on top and near the end of the 

left trail. Remove caster as- 

— sembly from prime mover and 
— 0. ‘rath кшн position caster assembly so 
the lug (fig. 40) fits into the 
spade slot provided on the bot- 
tom of the left trail with the 


Figure 38. Emergency relay valve and air tank (guard removed). 
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Figure 39. Removing or attaching howitser from or to prime mover. 


thickest part of the bracket to the c. Using Auxiliary Propelled System to 
rear; lock it in place with the spade Place M123A1 Howitzer in Firing Posi- 
key and knob on the eye bolt (fig. tion. 

41). (1) General. Тһе M123A1 howitzer is 


(2) 


(3) 


Lower the trails with the trail 
jack until the caster assembly 
carries the weight of the trails. 
Place the jack in traveling posi- 
tion (fig. 30) and secure with the 
strap assembly. 

Inspect between the wheel drive 
unit and carriage wheel. If gear 
teeth are exposed, the drive ring 
assembly has been removed and 
must be installed before using 
auxiliary propulsion. For installa- 
tion of the drive ring assembly, 
refer to paragraph 520. 


operated by a driver seated in front 
of the hydraulic power unit (fig. 4). 
A control stick, located directly in 
front of the driver's seat, allows 
the driver to regulate the pressure 
and flow of the hydraulic fluid from 
the pumps to the motors. A pair 
of foot rests on top of the trails 
supports the driver's feet. The en- 
gine is operated at full throttle 
with the governor set for a speed 
of approximately 3600 rpm. 
Warning: Never operate the en- 
gine in an enclosed area unless 
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carbon monoxide and is deadly 
poisonous. 

Caution: Do not operate engine 
with the governor disconnected or 
when it becomes inoperative as 
overspeeding will damage the | 
engine. If the engine appears to be 
overspeeding, it must be stopped 
immediately. Also do not permit 
dirt to accumulate on the engine 
as dirt restricts the ciroulation 
of cooling air and will result in 
overheating. 

(2) Start engine (above minus 25° F.). 
(a) Release the four latches (fig. 42) 
and remove the hydraulic power 

(fig. 43). 

Caution: Care must be exer- 

cised when removing cover to 

prevent damage to control 

linkages. 

(5) Check fluid level of engine, 

transfer case, wheel drive units, 

and hydraulic tank assembly 

(paras 64 and 65). 

the exhaust fumes are piped out- (c) Check all oil drain plugs to be 
side. Engine exhaust contains sure they are tightened securely. 


Figure 40. Installing or removing caster assembly. 


Figure 41. Securing or releasing spade key Figure 42. Releasing or fastening power 
holding caster assembly. unit cover fastener locks. 
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Figure 43. Removing or installing hydraulic power unit cover. 


(d) Remove the gasoline suction pipe 


(e) 


(1) 


(2) 


assembly from the gasoline can 
(fig. 44) and stow in the gasoline 
suction pipe assembly holder. 
Check fuel supply. If necessary, 
replace with a full can of gaso- 
line. Replace the suction pipe 
assembly. Be sure gasoline is 
reaching the engine. 

Check air cleaner intake shutter 
on air cleaner for proper posi- 
tion (WINTER or SUMMER) (fig. 
8). 

Check engine cover tobe sure all 
latches are securely engaged 
(fig. 29). 

Check oil pan baffle rod for 
proper position (fig. 27). 


Figure 44. Removing or installing gasoline 
suction pipe assembly. 
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(h) Replace the hydraulic power unit 
cover and secure with the four 
latches (figs, 42 and 43), 

(i) Check to see that both parking 
brakes are set (fig. 3). 

(j) Check each wheel drive unit to 
see that clutch control handle is 
in tow position (fig. 25). This will 
prevent the weapon from runaway 
on start-up should the control 
servo valve be out of its neutral 
position, 

(k) Pull out the choke control cable 
which closes the choke valve (fig. 
26). 

(1) Crank engine two or three revo- 
lutions with the pull ropetodraw 
fuel into the intake manifold and 
cylinders (fig. 45). 


(m) Position to reset knob in the ON 


position (fig. 28). 

(n) Position the ignition switch in the 
RUN position (fig. 22). 

(о) Reduce choke to half-closed po- 
sition (fig. 26). 

(p) Position governor control on 
START & IDLE position and se- 
cure with locking screw (fig. 26). 

(q) Start the engine by cranking with 
a firm steady pull on the pull 
rope (fig. 45). Do not use exces- 
sive force. 

Note. Continuous cranking of the en- 
gine with the choke closed will flood 
the intake manifold and cylinders with 
gasoline. Under this condition it will be 
necessary to remove all spark plugs, 
dry, and replace them. A flooded condi- 
tion is usually indicated by the pres- 
ence of gasoline in the exhaust and by 
strong gasoline odors around the engine. 


(г) After the engine starts running 
and as it warms up, reduce the 
amount of choke by pushing inon 
the choke control until it is fully 
closed. Also move the governor 
control (fig. 26) to GOVERN po- 
sition and secure the locking 
screw. 


(s) Apply the load after engine 
warms up and runs smoothly 
without benefit of the choke. 

(3) Start engine (below minus 25° F.). 
(a) Perform (2)(a) through (J) above. 
(b) Ignite the gasoline blowtorch 

(fig. 34). See instructions on side 
of torch, 

(c) Play the flame of the torch back 
and forth over the air intake pre- 
heater for one or two minutes. 

Caution: Keep the flame mov- 
ing. Do not overheat. Exercise 
care to avoid damage to the 
materiel. 

(d) With heat still being applied to 
the air intake preheater, crank 
the engine two or three revolu- 
tions with the pull rope to draw 
fuel into the induction system. 

(e) Position the reset knob inthe ON 
position (fig. 28). 

(f) Position the ignition switch in the 
RUN position (fig. 22). 

(6) Reduce choke to half-closed po- 
sition (fig. 26). | 

(h) Position governor control on 
START & IDLE position and se- 
cure with locking screw (fig. 26). 

(1) Start the engine by cranking with 
a firm steady pull on the pull 


Figure 45. Starting gasoline engine 
with pull rope. 


rope (fig. 45). Do not use exces- 
sive force. 

Note. If engine fails to start after sev- 

eral tires, apply heat to drive end of mag- 

neto and to the exposed surface of the oil 
pan for approximately five minutes. This 
will aid starting, particularly in extreme 
low temperatures. Also, continuous crank- 
ing will flood the intake manifold and 

cylinders with gasoline. See note (2) (q) 

above. 

(j) When engine starts, remove heat 
and reduce amount of choke as 
engine warms up. Move governor 
control (fig. 26) to GOVERN ро- 
sition and secure with locking 
screw. 

(k) Apply load after engine warms 
up and runs smoothly without 
benefit of the choke. 

(4) Driving the M128A1 howitzer. 

(a) Position each wheel drive unit 
clutch handle in DRIVE position 
(fig. 25). Clutch handle ріп 
should spring into drive position 
in index hole. If pin does not 
engage proceed as follows: 

1. Leave handle in drive position 
and rotate the wheel drive unit 
back and forth several times un- 
til engagement occurs. 

2. If operation in (a) above does 
not engage pin, it will be neces- 
sary to obtain some slight move- 
ment of the gear train relative 
to the disengaged spur gear. 
This is accomplished by a small 
movement of the control stick 
in a turn position. The clutch 
handle is spring loaded and en- 
gagement will occur as soon as 
the gear teeth can mesh. 

Note. In utilizing the above proce- 
dure, extreme care must be taken in ap- 
plying & very small amount of move- 
ment with the control stick to minimize 
the possibility of gear clash. 

(b) After both wheel drive unit clutch 
handles have been placed in drive 
position, howitzer can be driven. 

(c) Release both handbrakes, depress 
the control stick hook (fig. 24), 
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and lower the control stick; as- 
sume driving position and pull con- 
trol stick upward to reengage 
stick. 


(d) To move the howitzer forward, 


push the control stick forward 
(away from the driver) (fig. 46) 
and to move it backward, pull 
the stick back (towards the 
driver). 


(e) To turn right while moving for- 


ward, push the control stick to- 
wards the right wheel. To turn 
left while moving forward, push 
the stick towards the left wheel 
(fig. 46). To pivot the weapon 
in a clockwise direction, move the 
control stick in a lateral direction 
to the right and to pivot it 
counterclockwise, move the stick 
laterally to the left. 


Warning: Only authorized per- 
sonnel permitted to operate propul- 
sion unit. Reduce speed when driv- 
ing forward or backward down 
slopes to the extent that stability 
in steering is sensed by the opera- 
tor. Weapon should be driven back- 
ward down slopes of 15 percent or 
more. Brake the weapon on slopes 
by moving the control stick in a di- 
rection opposite to motion of wea- 
pon. The control stick must be ac- 
tuated with a smooth gradual mo- 
tion. 


(f) Maneuver the howitzer into the 


desired firing position. 


(g) Set the handbrakes (fig. 3). 
(5) Stop the engine. To stop the en- 


gine, place the throttle control in 
the START & IDLE position and 
move the ignition switch to the OFF 
position (down). 


d. Emplacement of M123A1 Howitzer. 
(1) Remove the trail spades from the 


trail spade brackets on the trails 
(fig. 47) and place them on the 
ground near the positions they will 
occupy. Remove the remaining 
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Figure 46. Howitzer driving control diagram. 


spade key from the spade key brack- 
et (fig. 2) and lay it on top and near 
the end of the right trai]. Remove 
the trail locking retainer pin and re- 
lease the trail lock hook from the 
trail lock link by swinging the trail 
lock handle up (fig. 48). 


Caution: Do not allow the trail lock 
handle to swing past the vertical po- 
sition (M32 only). (It will damage 
the air filter housing.) 


(2) Remove the weapons handling bars 
from their supports on top of the 
trails (fig. 47) and insert them in 
the weapons handling bar sock- 
ets (fig. 48) in the end of the 
trails. Break the trails and spread 
them sufficiently to remove the fir- 
ing jack float (fig. 87) from re- 
tainers. In some cases, it will be 
necessary to place the end of the 
weapons handling bar between the 
ends of the trail and use it as a 
lever to break the trails apart. 
Place the firing jack float in front 
of the weapon. Spread the trails 
to their fully open position (fig. 49). 


` WEAPONS HANDLING уло HANDLING 
| BAR SUPPORT 


SPADE LUG 


Figure 47. Removing trail spade from brackets 
on side of trail. 
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Figure 48. Releasing trail lock and removing 
trail locking retainer pin. 


(8) Release the trail jack assembly from 
the strap on the left trail (fig. 80), 
swing it into position, and raise 
the trails until the caster assembly 
clears the ground (fig. 50). Release 
the knob and eye bolt and remove 
the spade key (fig. 41) and caster 
assembly (fig. 40) from the trail. 
Stow the caster assembly in the 
prime mover. 


(4) Position the trail spade for each 
trail so that the spade lug (fig. 47) 
fits into the slot provided on the 
bottom of each trail and lock them 
in place with the spade keys (fig. 
51). Mark the outlines of the pits 
for the trail spades and dig the 
pits. 

(5) Using the trail jack assembly. lower 
the trail spades into the pits. Se- 
cure the jack assembly to the rail 
(fig. 830). 

Note. The horizontal floats of the trail 


spades (fig. 51) should be level with the 
top of the ground. 
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Figure 49. Howitzer with trails spread. 
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Figure 52. Removing or installing the 
control stick assembly. 


Figure 50. Raising the trails with 
| (ғай jack assembly. 


ZS 


CK PIN 


. І Senet: ~ " е | . 
Figure 61. Tratl spade installed on 
end of trail. 
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(6) Remove the ball locking pin secur- 
ing the control stick in the socket 


Ө wë 13074 § 
assembly of the control linkage, 


And removes stick айй ctow in Figure 53. Removal or installation of driver’s seat. 
prime mover (fig. 52). 
(7) Remove the lockpin securing the 
driver's seat to the power unit 
frame, and remove the seat and 
stow in the prime mover (fig. 53). 
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limit of its travel. Insert the | 
bracket pin in the holes in the 
firing jack bracket and firing jack 
rear lug (fig. 55) and turn the 
pin one-quarter turn to lock it in 
place. Snap the safety snap to the 
bracket pin to keep the pin in its 
locked position. Insert the trav- 
eling lock and firing jack locking 
pin in the firing jack hanger. 
Place the firing jack float under 
the firing jack. 

(c) Release and lower the traveling 
lock by releasing the traveling 
lock locking pin safety snap, 


ante 


монт SM ызды removing the traveling lock lock- 
FIRING JACK HANDLES ing pin (fig. 55), and elevating 
WE 13127 | LOWER FIRING JACK HANDLE SUPPORT the weapon (para 17). 
(d) Move the firing jack ratchet pin 
Figure 54. Right and left shields. (fig. 56) toward the firing jack | 
(8) Remove the telescope from the сік мез тәукел = (лға 


panoramic telescope case on the 
rear of the left shield and lock it 
in position in its mount (para 
41а(1) and (2) and 0 (1), Release 
the top shield locking bar from the 
top shield fastening bar bracket 
(fig. 54) by removing the top shield 
fastening bar pin. Then lower the 
top portion of the left shield, and 
lock it in the lowered position by 
reinserting the fastening bar pin 
through the holes in the fastening 
bar bracket and locking bar. 

(9) Raise carriage M1A2 and M32 fir- 
ing jack as follows: 

(a) Release the firing jack bracket 
pin safety snap from the firing 
jack bracket pin and remove the 
pin from the firing jack bracket 
(fig. 55). With two men lifting the | 
firing jack body handles, with- RNG ЈАС EP V 
draw the traveling lock and firing КЕШ mes ELE 


jack locking pin and raise the BRACKET тч A in Li | 
firing jack hanger to unlatch it. Fi i Pasto aa rT E 
(b) Swing the firing jack down to the ond traveling: took=treoeling ое 


ratchet plunger as far as it will go. Rotate the- 


firing jack ratchet body clockwise to lower the 
firing jack ratchet plunger under the flat side ball 
at its lower end is a few inches above the socket 
in the center of the firing jack float (fig. 57). Lift 
the float into position on the lower end of the 
firing jack plunger, and lock it in place by rotat- 
ing the float one-quarter turn. 

(e) Remove the firing jack handles from the 
upper and lower firing jack handle supports on 
the front of the right shield (fig. 54), and insert 
them in the firing jack handle sockets in the 
ratchet body (fig. 56). Operate the firing jack 
handles horizontally until the tires clear the 
ground. 

CAUTION 
If the firing jack plunger reaches the 
fully extended position, care must be 
exercised to avoid breakage of the fir- 
ing jack stop. 

(f) Aline the firing jack ratchet plunger direct- 
ly over the firing jack plunger stop (fig. 56) by 
moving the ratchet body counter-clockwise, and 
depress the ratchet plunger to engage the stop 
(fig. 57). E 


М zie ) i t Уз, 5 1 А 
PO PLUNGER STOP шь де WE 726: 
a 4 nAg =. ^ Eo * 


(ow کے‎ m 4. سه‎ ee o 8 hee سکیا‎ 


Figure 56. Rotating carriage M1A2 and М3? 
firing jack ratchet bod y. 
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Figure 57. Carriage M1A2 and M32 firing jack 
and traveling lock— firing position. 


CAUTION 
The firing jack ratchet pin must be in 
its position nearest to the firing jack 
ratchet plunger, with the ratchet plung- 
er engaged in its stop, in order to lock 
the firing jack in firing position. 

(g) The weapon is then in firing position 
(fig. 57). 

(10) Raise carriage M1A1 on firing jack as 
follows: 

(a) Turn the two firing jack ratchet plunger 
handles (fig. 21 and 58) until the arrows inscribed 
upon them are pointed downward. Release the 
firing plunger locking lever by removing the 
safety snap on the locking lever chain from the 
hasp staple welded to the left firing jack key- 
way cover (fig. 58). Remove the locking lever 
from the firing jack housing, and install the safety 
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Figure 58. Curriuge МІА 1 firing jack — 
firing jack plunger locking lever. 


snap on the hasp staple. By means of the firing 
jack ratchet case handles (fig. 59), lower the fir- 
ing jack rack plunger (fig. 21), and remove the 
firing jack housing bottom cover from the ball 
on the end of the rack plunger by turning the 
cover one-quarter turn. 

(b) Place the firing jack float (fig. 60) under 
the firing jack rack plunger and continue lower- 


а” 


ing the rack plunger until the flatsided ball on 
its lower end is a few inches above the socket 
in the center of the firing jack float. Lift the 
float into position on the lower end of the rack 
plunger, and lock it in place by rotating the float | 
one-quarter turn. 
(c) Remove the firing jack handles (fig. 
54) from the upper and lower firing jack handle 
supports on the front of the right shield. and in- 
sert ‘them in the firing jack ratchet case sockets 
(fig. 21). Operate the firing jack handles vertically 
to raise the carriage until the rack plunger is 
lowered to the limit of its travel. 
WARNING 
The firing jack handles may slip out of 
the sockets. 


Figure 59. Curriuge M1A1 firing juck—removing 
firing jack housing bottom cover. 


Figure 60. Carriage M1A1 firing jack and 
traveling lock—firing position. 


(4) Remove the firing jack key from 
the firing jack key pocket (fig. 
21), lift the spring-loaded firing 
jack keyway cover on the right side 
of the firing jack housing, and in- 
sert the key (fig. 61). Then 
turn the firing jack ratchet plunger 
handles until the arrows inscribed 
on them аге pointed upward; 
lower the carriage (raise the 
rack plunger) until the top of 
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Figure 61. Carriage M1A1 firing Jack—inserting 
firing jack key. 


(11) Remove the loading tray from the 


right shield (fig. 62) of the 
M128A1 howitzer. 


the plunger contacts the firing jack ` e. Emplacement of M114 and MIIAAI 


key. This will take the weight of  Howittzers. 
the weapon off the firing jack (1) Remove the trail spades from the 


mechanism. 

(е) Release and lower the traveling 
lock (fig. 21) by releasing the 
traveling lock locking ріп safety 
snap, removing the traveling lock 
locking pin, and elevating the 
weapon (par. 17). 

Note. The traveling lock should not be 
released until the weapon has been raised 
on the firing jack, as the lowered travel- 
ing lock will interfere with the jacking op- 
eration. 


trail spade brackets on the trails 
(fig. 47) and place them оп the 
ground near the positions they will 
occupy. Remove the spade keys from 
the spade key bracket (fig. 2) and 
lay them on top and near the ends 
of the trails. Remove the trail lock- 
ing retainer pin and release the trail 
lock hook from the trail lock link 
by swinging the trail lock handle 
up (fig. 48). 
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(4) Spread the trails simultaneously anc 
lower the spades into the pits. Re- 
move the handling bar from the 
trails. 

Note. The horizontal floats of the trail 
spades should be level with the top of the 
ground. 

(5) Refer to 39d(9) and (10) above 
for remaining emplacement proce- 
dures. 

f. To Operate Breech Mechanism.. 

(1) Open breech. 

(a) Pull the firing mechanism locking 
plunger handle to the rear to un- 
lock the firing mechanism, rotate 
counterclockwise, and remove the 
firing mechanism M1 from the 
housing in the housing adapter 
(fig. 63). The firing mechanism 
safety latch prevents the breech 
from being opened before the fir- 
ing mechanism M1 has been un- 
seated. It also prevents the firing 
mechanism from being seated be- 
fore the breechlock is fully closed 
and locked. 


Caution: Removal of firing 
mechanism safety latch plunger 


Figure 62. Loading tray stowed on right shield. 


(2) Remove the weapons handling bars 
from their supports on the top of 
the trails (fig. 47) and insert 
them in the weapons handling bar 
sockets (fig. 48) in the end of the 


(3) 


trails. Spread the trails sufficiently 
to remove the firing jack float (fig. 
37) and loading tray (fig. 48) from 
between the trails. In some cases it 
may be necessary to pry the trails 
apart with the weapons handling bar. 
Place the firing jack float in front 
of the weapon. Spread the trails to 
their fully open position. 


Insert the handling bar horizontally 
through the two holes in the end 
of each trail (fig. 51). Lift the two 
trails simultaneously, position the 
trail spade for each trail so that the 
space lug (fig. 47) fits into the slot 
provided on the bottom of each 
trail, and lock them in place with 
the spade keys (fig. 51). Mark the 
outlines of the pits for the spades, 
close the trails sufficiently to clear 
the outlines, and dig the pits for 
the spades. 


(fig. 64) and failure to assemble be- 
fore firing can cause the breech- 
block to blow open, with resultant 
serious injury to personnel. This 
practice is strictly prohibited. 


Figure 68. Removing firing mechanism M1 from 
firing mechanism housing adapter. 
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Figure 64. Removing or installing firing mechanism 
safety latch and plunger. 


(b) With the left hand, move the breechblock 
operating handle latch to the left (fig. 65); with the 
right hand, pull the’ breechblock operating handle 
backward and rotate downward as far as it will 
go (fig. 66). Then swing the breechblock operating 
handle to the right to open the breech (figs. 20 and 
66). 


(2) Close breech. Swing the breechblock operat- 
ing handle horizontally to the left. When the 
breechblock rotating roller enters the breechblock 
rotating cam (fig. 66), swing the operating handle 
upward and forward until the operating handle 
latch locks the operating handle in its upright 
position (fig. 65). 


Figure 65. Releasing breechblock operating handle. 
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Figure 66. Opening breech. 


g. To Traverse. 

(1) The howitzer and top carriage cannot be 
traversed until the trails have been spread (d(2) 
above). Make no attempt to force the mechanism 
with the trails closed. 

(2) Turn the traversing mechanism handwheel 
assembly (11, fig. 23) clockwise to traverse the 
cannon and top carriage to the right and turn the 
handwheel assembly counterclockwise to traverse 
the cannon and top carriage to the left. Approxi- 
mately 84 turns of the handwheel assembly will 
traverse the weapon from one side to the other of 
its range of traverse. 

h. To Elevate. 

(1) The howitzer cannot be elevated or de- 
pressed until the traveling lock has been released 
(d(9) (c) above). Make no attempt to force the 
mechanism while the traveling lock is fastened 
to the cylinder yoke (figs. 21 and 55). 

(2) Turn the elevating mechanism handwheel 
assembly (9, fig. 23) clockwise to elevate the can- 
non and recoil mechanism and turn the handwheel 
assembly counterclockwise to lower the cannon 
and recoil mechanism. Approximately 78 turns 
of the handwheel assembly will move the weapon 


through its range of elevation. 


i. Prefiring Preparations. 
(1) Check replenisher hydraulic fluid reserve. 


(a) Pull the replenisher piston guide plug 
out of the rear of the replenisher (fig. 67). Insert 
a rule in the opening at the rear of the replenisher 
and push it in as far as it will go. Read on the rule 
the graduation that is flush with the rear face of 
the replenisher. 

(b) The normal position of the rear end of 
the extension on the replenisher piston is 5% 
inches from the rear face of the replenisher. This 
position indicates a proper fluid reserve in the 
replenisher. 

(c) When the end of the piston is within 3% 
inches of the rear face of the replenisher, it indi- 
cates too much reserve fluid. Fluid should be re- 
moved from the replenisher until the end of the 
piston is 5% inches from the rear face of the re- 
plenisher before firing is commenced. 

(d) When the end of the piston is 7% inches 
or more from the rear face of the replenisher, it 
indicates no reserve and sufficient fluid should be 
added to establish the proper reserve. 
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Figure 67. Measuring replenisher fluid reserve. 


NOTE 


When rapid fire is to take place, release 
fluid from the replenisher until the rear 


end of the piston is 7% inches from the | 


rear of the replenisher. The heat of firing 
will expand the fluid and bring the piston 
quickly to its normal position. 


h 
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Figure 68. Recuperator cylinder. 


(2) Check recuperator cylinder hydraulic 
fluid reserve. 

(a) Drain and re-establish fluid reserve 
(para 94/), observing movement of oil index (fig. 
68). 

(b) If a reserve of fluid is present, the oil 
index will protrude between 1/4 and 3/8 inch be- 
yond the rear face of the housing. The recuperator 
fluid reserve is dangerously low if the oil index 


is withdrawn to less than 1/4 inches beyond the 
rear face of the housing. If the oil index is at less 
than minimum protrusion, fluid should be added: 
to establish the proper reserve (para 94/). 

(3) Check pins in variable recoil cam shaft. 
The large У-іпеһ pin must be installed in the 
variable recoil connecting rod and variable recoil 
shaft at the forward (muzzle 


end) of the cam shaft (fig. 69). 

The smaller 1/4-іпеһ pin must be 

installed in its bracket at the rear 

and below the variable recoil cam 

shaft. 

Note. When firing M454 projectile, refer 
to paragraph 40 below. 

Caution: The weapon cannot be ele- 
vated with both large and small pins 
installed in the variable recoil cam 
shaft. 


(4) Level trunnions. When the weapon 
is in firing position, the trunnions 
of the howitzer must be approxi- 
mately level as judged by eye. To 
level the trunnions, lower one or the 
other trail by digging the spade pit 
deeper and removing earth from un- 
der the end of the trai] and the hori- 
zontal float of the spade, as re- 
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for the wheels until both wheels are 

lifted free of the ground by the fir- 

ing jack. The ground under the fir- 
ing jack float must be made approx- 
imately level. 

Note. Precise leveling of the trunnions is 
not essential. Any error due to a cant of 
the trunnions, which is so slight that it can- 
not be observed without instruments, will be 
within the limits of accuracy of fire. 


40. Preparation of Weapon for Firing 
M454 Projectile 


a. Proceed as directed in paragraphs 89a 
through h above. 


b. To provide for firing the M454 pro- 
jectile, proceed as follows: 


(1) Dig a recoil pit dependent on tra- 
verse and elevation limits of weap- 
on, to recoil 60 inches at all eleva- 


quired. If necessary, dig clearance tions. 
EQUILIBRATOR RECUPERATOR CYLINDER 
MOUNTING BRACKET 
EQUILIBRATOR — GUN COVER CYLINDER YOKE 
TOP CARRIAGE | 


CRADLE RECOIL CYLINDER 
VARIABLE RECOIL CONNECTING 
ROD BRACKET 


1/2 INCH PIN 


1/4 INCH PIN VARIABLE RECOIL 


CAM ASSEMBLY 
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Figure 69. Recoil mechanism, mounted on carriage—right side view. 
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(2) Bring the howitzer to 0° quadrant 40.2. Operation of BCS Gun Assembly 
elevation and install the 1/4-inch 
Refer to TM 11-7440-283-12-1 ТМ 11-7440- 4 


pin іп the drilled hole at the rear 
of the variable recoil cam shaft (fig. 283-12-2, and TM 11-5820-882-10. 


70). Install the 1/2-inch ріп іп 
ie hiacke oH the variable ош 7” пне та гән of Sighting 


connecting rod. 
val 
(8) The variable recoil is then locked — а” TM 


out allowing maximum recoil at all 
degrees of elevation. (1) Open the panoramic telescope case, 
located on the back of the left 


Note. To return recoil. mechanism to its shield of the howitzer carriage (fig. 


normal recoil operating condition, position 2). To remove the telescope from 


howitzer at 0° elevation and follow proce- its holder on the telescope cover, 
dure in paragraph 391(8) above. turn the telescope holder wing knob 

against its spring pressure as far as 
it will go and lift panoramic tele- 
scope straight up and out of the 


Refer to TM 9-1290-359-12&P. holder (fig. 71). 
V ARI ABLE RECOIL | II ә 


CONNECTING ROD Sang | 


40.1. Operation of M90 Chronograph 


1/2 INCH PIN 


VARIABLE RECOIL 
SHAFT 


1/4 INCH PIN 


ORD F8906 
Figure 70. Positioning pin in variable recoil shaft for firing M454 projectile. 
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— — 6 Install Telescope on Telescope Mount 
M25. 


тат (1) To install the telescope іп the tele- 
HOLDER scope mount, turn the wing knob on the 
telescope socket against its spring pressure 
and carefully place telescope in the socket, 
taking care that the locating lug onthe pan- 
oramic telescope enters the slot in the tele- 
scope socket (fig. 73). Release the wing 
knob and exert slight downward pressure 
to insure that the telescope is properly 
seated. 


f TELESCOPE HOLDER 
4 WING KNOB 


WE 65424 
Figure 71. Removing or installing panoramic telescope 


M12A 7C from or in telescope case on shield. | Ae 
(2) Ifthetelescope has not beencarried JUI 


with the weapon, remove it from the pack- —— 
ing chest M27 (fig. 72). 


AR 922806 В 


Figure 73. Installing or removing panoramic telescope 


M12A7C on or from :elescope mount M25. 


Figure 72. Panoramic telescope packing chest M27. (2) Uncover the longitudinal and cross 
level vials of the telescope mount (fig. 74) 
by turning the covers half a turn. 
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CAUTION: Keep level vials covered 
at all times when not in use. 


c. Install Instrument Light M34 on Tele- 
scope Mount M25. To install the instru- 
ment light M34 on the telescope socket of 
the telescope mount for night fire, carefully 
place the instrument light in position (fig. 
35) and slip the clamps around the tele- 
scope socket. Swing the two thumbnuts 
into their slots on the clamps and lock by 
tightening the thumbnuts. Snap on thetog- 
gle switch of the instrument light (fig. 12). 


LEVEL VIAL 
(LONGITUDINAL) 


AR 922802 Ш 


Figure 74. Uncevering (longitudinal) level vial. 
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d. Emplacement of Collimators МІ and M1A1 8 


(1) General. The distance between 
the collimator and howitzer may vary be- 
tween certain maximum and minimum 
values depending upon the offset distance 
of the telescope from the howitzer axis of 
rotation and the amount of traverse re- 
quired. Location ofthe collimator (fig. 74.1) 
relative to the telescope is 20 to 47 feet 
and the maximum difference in height of 
collimator to telescope is 14 feet. Total 
howitzer traverse permitted is 120degrees. 


e. Preparation for Use. 


4,4 
A 


Warning: The M1Al1 Collimator contains 
radioactive material (Tritium H 3). Care 
should be exercised to ensure glass vials are 
not broken. Refer to radiation hazard warn- 
ing in front of manual for detailed procedures. 


З FEET 
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20 ТО 47 ҒЕЕТ 


М1 ONLY 


M1 ONLY 


AR 922803 


Figure 74.1 Locetion of collimator. 


(1) Setting up. 

(а) Loosen the strap оп the instru- 
ment cover assembly and open the latches 
between the cover end and the collimator 
base. Remove the instrument cover and 
depress the tripod legs. 

(6) Set the tripod into the ground 
as level and firmly as possible. Precise 
leveling is not necessary since the reticle 
can be cross-leveled separately. 


(c) Release the azimuth and eleva- 
tion clamps and move the collimator until 
the optical system isaimed toward the tele- 
scope M12A7C. The front and rear sights 
on the collimator will facilitate this oper- 
ation. 


(d) Release the collimator clamping 
knob and rotate the collimator about ite 
axis until the reticle pattern is cross-leveled. 
The cylindrical level vial located on the 
collimator serves as a reference іп cross- 
leveling. 
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Note. The level bubble should be centered. 


(e) (M1 only) Place the battery near the re- 
mote control unit, and attach the remote control 
power input cable securely to the battery recepta- 
cle. 


(f (М1 only) Install the 12-volt incandescent 
lamp into the collimator and connect the other 
remote control cable to the collimator. The col- 
limator is now ready for illumination, final ad- 
justment, and use. 


(2) Operation. Lay the howitzer and 
aline the appropriate mil graduation of the 
telescope reticle with corresponding gradua- 
tion on the collimator reticle. Whenever a 
new deflection is set into the scales of the 
telescope, traverse the howitzer until the 
reticle match is again achieved and the 
howitzer is properly deflected. In case of 
weapon jump during firing, simply traverse 
the howitzer until the reticle match is again 
obtained, and the howitzer is alined paral- 
lel to its original orientation. 


42. Inspection Before Firing 
Refer to before-firing services in table 3. 


43. Bore Sighting 
a. General. Bore sighting is the process 
of aligning the o sighting and 
fire-control equipment so that the line of 
sight of the telescope is parallel to the 
axis of the bore of the weapon. This is to 
insure accuracy in laying fo? elevation and 
direction. Bore sighting is conducted before 
firing and when necessary during lulls in 
firing. There are four general methods of 
bore sighting: 
(1) Distant aiming point method. 
(2) Bore sighting target method. 
(3) Aiming circle method. 


(4) Standard angle method. 
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Note. the first two methods are described 
here. Refer to FM 6-140 for a description of the aiming 
circle and etandard angle methods. 


5. Distant Aiming Point Method (Pre- 
ferred). A distant aiming point (fig. 75) is 
used if a bore sighting target is unavailable 
or if the tactical situation makes its use 
impracticable. The aiming point selected 
for this weapon should be a sharply defined 
point at least 1,500 meters from the weapon. 
An advantage of this method is that accur- 
ate leveling of the trunnions is unnecessary. 


(1) Set the tube to zero elevation, using 
а gunner’s quadrant on the leveling pads 
of the breech ring, and recheck the level of 
the quadrant seat (fig. 76). 


(2) Level the telescope mount in both 
directions by centering both level bubbles. 


(3) Place the breech and muzzle bore 
sights for the 155-mm cannon in their proper 
positions. Open the breech and insert the 
breech bore sight 4933-723-8962 (fig. 77) 
in the chamber of the tube. Improvise a 
muzzle bore sight (fig. 78) stretching acord 
or string tightly across score marks on the 
muzzle and fasten in place. If the breech 
bore sight is not available, remove the firing 
mechanism (para 39/(1) (a)) and use the 
obturator vent hole as a peep sight. 

(4) Looking through the breech bore 
sight, elevate and traverse the tube until 
the intersection of the crosslines of the 
muzzle bore sight is alined with the distant 
aiming point. 

с Set the panoramic telescope to zero 

uth. 


TM 9..1025--200--12 


UNE OF SIGHT,’ 
7 


7 
PANORAMIC TELESCOPE / / AXIS OF HOWITZER AND 
M12 A7C / SUBCALIBER GUN BORES 
HOWITZER 
SUBCALIBER GUN 


AS SEEN THROUGH 
SUBCALIBER GUN BORE SIGHTS 


Ж. 
Wy 


AS SEEN THROUGH 
HOWITZER BORE 
SIGHTS 


RA PD 144001A 


Figure 75. Schematic view of distant aiming 
point method of bore sighting. 
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Figure 76. Checking adjustment of telescope mount 


actuating arm eccentric pin. 


Figure 77. Breech bore sight installed in 
howitzer breech. 


(a) Set the movable azimuth microm- 


(b) 


eter index (fig. 11) to coincide 
with the fixed zero on the deflec- 
tion scale. 


If the zero on the slipping micro- 
meter scale (fig. 11) is not in 
coincidence with the left index, 
loosen the locking nut and slip the 
slipping micrometer scale to aline 


Figure 78. Muzzle bore sight in place on 
howitzer muzzle. 


(с) 


the zero with the left 
Tighten the locking nut. 


Turn the azimuth micrometer 
knob (fig. 11) to aline the zero 
on the slipping micrometer scale 
with the azimuth micrometer index. 
The left index, the zero on the 
micrometer scale, the movable 
micrometer index, and the zero on 
the deflection scale should then 
be alined. 


index. 


(4) Open the index door covering the 


(e) 


nonslipping azimuth scale (fig. 11) 
and, while depressing the throw- 
out lever, turn the rotating head 
to set the nonslipping azimuth 
scale at zero. 

Close the index door, loosen the 
locking screw on the slipping 
azimuth scale (fig. 11), and move 
the scale until its zero coincides 
with the index on the outside of 
the door. Tighten the locking 
screw and verify the adjustments. 
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(6) Sight through the telescope and SCREWS (TANGENT ADJUSTING) 
turn the telescope elevation 
knob (fig. 11) to aline the hori- 
zontal reticle line with the 
distant aiming point. 


(7) If the fine elevation indexes 
(fig. 11) of the panoramic tele- 


scope do not coincide, loosen the n 
clamping screws on the eleva- Za 
tion knob and shift the eleva- 

tion micrometer to aline the p. 


zero with the fixed index. 
Tighten the screws and verify 
the adjustment. If the vertical —— 
reticle line is not alined with 
the distant aiming point, loosen 
the tangent screws (fig. 79) in 
the telescope socket and ad- 
just the tangent screws until 
the vertical reticle line is 
properly alined. Tighten the 
locking screws and verify the 
adjustment. If the limit of this 
adjustment is inadequate, re- 
fer the telescope and mount to 
ordance maintenance person- 
nel for correction. 

) Figure 79. Tangent adjusting screws in telescope 


Note. Never slip the fixed azimuth scales. socket of telescope mount. , 


c. Bore Sighting Target Method. Where condi- 
tions of terrain or visibility are such that the dis- 
tant aiming point method cannot be used, the 


weapon may be accurately bore sighted by using a ndis doc aded 

bore sighting target (fig. 80). It is essential that 

the proper bore sighting target is used for the € OF 155 MM HOWITZER 
weapon being bore sighted. Use bore sighting € OF 4.5INCHGUN — — 
target 6920-00-559-0598 for the 155-mm howitzer. 

With this method, it is necessary to level the trun- TARGET, TESTING (F5990990) 
nions of the howitzer by tracking plumb line with | ШО nce nae 


we 60209 fi 


Figure 00. Bore sighting target for bore sighting 115- 
тт cannon оп 115-mm howitzer carriage MIA! or 
МІАЗ. 
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(1) Positioning howitzer to plumb line and 
leveling trunnions. 


(a) Suspend а plumb line approximate- 
ly 1 foot or less in front of the muz- 


of the gun tube. Weight the plumb 
line with a heavy object. To pre- 
vent oscillation, the plumb line bob 
should be immersed in а bucket of 


Caution: The gun tube should remain at 
350 mils during steps (b) thru (f). 


PLANER JACK — 
ا‎ 
22% 2 TRAIL 


(b) 


ШШІГІШІШІ 


SLI Ji 


Visually aline the gun tube as close 
to the center of the plumb line as 
poesible. 


Spread the trails to firing position 
(para 39e). 


Raise the trails and implace a 
planer jack (fig. 80.1) under each 
trail about 3 to 4 inches from the 
80.2) under the axle assembly as 
close to the wheels as possible. 


B Figure 80.2. Screw jacks placed under axle assembly. 
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Note. When using the alternative about 1 inch of floor clearance. If 
do not assemble the firing jack. using alternative method, raise the 
the trails if necessary to eliminate howitzer with the screw jacks until 
rocking, and proceed to step (f). both tires leave the ground. 
Raise the carriage on the firing ( Depress the gun tube to 0 mil (fig. 
jack (para 89d (10)), with the firing 80.3). 
jack lowered so that the tires have 


g Figure 90.3. Gun tube depressed to 0 mil. 


(g) Stretch a cord tightly across score (j) Elevate the gun tube to 800 mils 

marks (fig. 78) on howitzer muzzle (fig. 80.4) and sight through the 

) to form crosshairs and fasten іп breech bore sight. The vertical 
place. crosshair should remain on the 


plumb line. If it does not, adjust as 
(h) Open the breech and install the indicated in steps 1. thru 3. below. 
breech bore sight (fig. 77). 


() Traverse the gun tube until the 
vertical croeshair centers with the 
plumb line. 


(> 


Fy ту ы 
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(2) 


() 


At 800 mils, raise or lower опе 
trail with planer jacks, or 
level the howitzer with screw 
jacks, until the crosshair 
centers on the plumb line. 


= 


Depress the gun tube to 0 mil 
and sight through the breech 
bore sight. If the crosshair 
fails to center with the plumb 
line, traverse the gun tube un- 
til they center. 


Note. At 800 mils, use the planer jacks or 
‘screw jacks to center the crosshair. At 0 
mil, traverse the gun tube to center the 
crosshair. 


9. Elevate the gun tube to 800 
mils and repeat steps 1. and 2. 
if necessary. 


Position the target (fig. 80) 50 
yards from the end of the gun tube. 
Move the target until the bow-tie 
alines with the vertical crosshair 
and plumb line. Adjust target 
elevation with the gun tube at 0-mil 
elevation. 


Leveling telescope mount. 


(a) 


(b) 


Install the check gage (fig. 80.5) 
securely on the mounting pads of 
the howitzer carriage, using the 
mounting screws, washers, and 
nute provided with the telescope 
mount. 


Level the gun tube with the М1А1 
gunner’s quadrant to 0 mil (fig. 
80.3) on the leveling pads of the 
breech ring. 


Place the gunner’s quadrant on the 
check gage and level vertically (fig. 
80.6) within +0.5 mil. Shim the 
telescope mount bolts (fig. 80.7) or 
file the mount pads if necessary to 
obtain the +0.5-mil tolerance. 
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Figure 80.7. Telescope mount bolts and mount pads. E 
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B Figure 80.8. Level bubble on quadrant with gun tube at 800 mils. 


(dj Elevate the gun tube to 800 mils (9 Install the M25 telescope mount оп 
and observe the level bubble (fig. the howitzer. Rotate the elevation 
80.8 on the quadrant. If the knob in clockwise direction to set 
quadrant bubble leaves the center- the telescope mount coarse eleva- 
ing graduation marks on the vial, tion scale (fig. 80.9) and microm- 
then make a note of the distance it eter elevation scale to 0 mil. Center 
traveled in grads at 800-mil eleva- 
tion. 

Depress the gun tube to 0 mil and 
remove the check gage. 


/ CH 


= \/ aw 
<./ VO COARSE ELEVATION SCALE 
^t 
4 4 |> 


2 ИЙ" oN 


Е Figure 80.9. Leveling telescope mount with eccentric screw, 
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В Figure 80.10. m mount cross-level bubble. 


the cross-level bubble (fig. 80.10) in the center of mass when elevating to 800 
by turning the cross-level knob in a mils. If the graduation movement is 
clockwise direction. greater than the gunner quadrant reading 
in step (2)(d), there is excessive crose-level 
(g) Level the telescope mount to the error in the mount. 
gun tube with eccentric screw (fig. 
80.9) on actuating arm. (3) Adjusting M12A7Q panoramic tele 
scope to target. 
(h) Elevate the gun tube to 800 mils 
and observe the cross-level vial. If (a) Level the gun tube to 0 mil and 
the mount vial movement coin- сговв level the mount vials. 
cides with the cross-level bubble in 
step (2)(d) and the grad deviation at Note. Check to ensure that muzzle 
800 mils is identical then the crosshair is still alined on boresight target. 


mount is tracking parallel to the 
bore. (b) Loosen locking screws (fig. 79). 


Note. Bubble movement is caused by flex- (c Loosen the adjusting screws (fig. 
ing of the top of the carriage and a change 80.11) on the telescope mount. 


a Figure 80.11. Loosening adjusting screws on telescope mount. 
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(4) 


(0 


ә 


Hold the wing knob (fig. 73) open 
and place the telescope into the 


mount. 
Release the wing knob. 
Check that all telescope settings 


Use the adjusting screws to center 
the telescope on the appropriate 
bow-tie target. 


Boresighting procedure and adjust- 
ment. 


(a) 


Check the following: 
1, The gun tube is at 0 mil. 


2. The muzzle crosshairs are 
alined on the bow-tie target. 


Both mount vials are level. 


3. 
_4. The telescope is on bow-tie 
target and all settings read 


Elevate the gun tube to 1050 mils 
and depress the telescope mount to 
1050 mils on the telescope rhount 
scale. 


Cross level the telescope mount. 


Check that the vertical telescope 
reticle line is within +0.5 mil of 
bow-tie target. 


Return the gun tube to 0 mil and 
cross level the mount. If the ver- 


44. 
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5. 
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Aline the M12A7Q telescope 
reticle to the bow-tie target 
using the cross-level knob. 


Lower the gun tube to 0 mil; 
raise the mount 
to 0 mil with backlash 
eliminated. If not on target. 
adjust M12A7Q with mount 
= adjusting screws (fig. 


Adjust the telescope mount 


Repeat steps 1. thru 4. until 
the telescope tracks the 


plumb line. 


Note. After completing bore sighting рго- 
cedure, remove breech bore sight, close 
breech, and remove crosshairs from 
howitzer muzzle. 


Deleted 
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45. Direct Fire Operation 


The telescope mount M25, panoramic 
| — М12А79, and instrument light M34 are 
used for laying the cannon for direct fire. 


b. When using the panoramic telescope 
fj M12A7Q, setting the line of sight parallel to the 
axle of the bore depends upon the settings which 
‘have previously been made. The line of sight is 
set parallel to the axle of the bore as follows: 


(1) If neither the slipping azimuth 
scale (fig. 11) nor slipping mi- 
crometer scale has been dis- 
placed from its true position, 
the line of sight is brought 
parallel to the axis of thebore. 


(2) 


(3) 


If only the slipping azimuth scale 
(fig. 11) has been displaced from 
its true position, it is disregarded. 
The door covering the nonslipping 
azimuth scale is opened and the line 
of sight set to zero on this scale. 
The micrometer index and microme- 
ter scale are brought to zero as in 
(1) above. The line of sight is now 
parallel to the bore. 

If both the slipping azimuth scale 
(fig. 11) and the slipping microme- 
ter scale have been displaced from 
their true positions, it is necessary 
that the azimuth micrometer scales 
be zeroed (par. 48b(5)) and the 
nonslipping azimuth scale be zeroed 
as in (2) above. 


с. Lay the howitzer in elevation as follows: 


(1) 


(2) 


(3) 


(4) 
(5) 


Turn the elevation knob of the 
telescope mount (fig. 10) until the 
required quadrant elevation is read 
on the elevation scale and longitu- 
dinal level micrometer opposite 
their respective indexes. The final 
motion of the elevation knob should 
always be in the direction of in- 
creasing elevation. 

Turn the elevation mechanism hand- 
wheel assembly (par. 17) until the 
longitudinal level vial bubble (fig. 
10) is centered. The last move- 
ment of the elevating mechanism 
handwheel assembly must be in the 
direction of the greater handwheel 
effort. 


When a high degree of accuracy is 
required, set the required quadrant 
elevation on the fire control quad- 
rant M1A1 and place the quadrant 
on the telescope mount quadrant 
seat (fig. 10) with the inscribed 
arrow pointing toward the cannon 
muzzle. 

If the quadrant bubble centers, the 
piece is ready for firing. 

If the bubble of the quadrant does 
not ceriter, elevate or depress the 
cannon until the bubble is centered, 
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being careful that the final motion 
of the elevating mechanism hand- 
wheel assembly is in the direction 
of greatest handwheel effort. 

d. If night operation is required, install 
the instrument light M34 (par. 41с) and snap 
оп the toggle switch (fig. 12). 

e. Track the target by turning the travers- 
ing mechanism handwheel assembly (par. 
18) and simultaneously sighting through the 
telescope, keeping the vertical line of the 
reticle ahead of the target by the amount 
of the announced lead as measured on scale 
of the reticle (fig. 11). 


f. At the same time, turn the telescope ele- 
vation knob (fig. 11) to keep the target in 
the field of view. 


46. Indirect Fire Operation 


The telescope mount M25, panoramic tele- 
scope M12A7C, and instrument light M84 
are used for laying the howitzer in azimuth 
and in elevation for indirect fire. 

a. Laying the Howitzer in Azimuth. 

(1) When using the panoramic tele- 
scope to set off deflection angles, 
rotate the cross-leveling knob and 
the elevation knob of the telescope 
mount M25 (fig. 10) until the 


bubbles in the level vials are 
centered. 
Note. It is essential that the telescope 


mount M25 be kept cross-leveled and longi- 
tudinally leveled at all times during opera- 
tion; otherwise, the telescope mount will ap- 
ply incorret azimuth compensation, which 
will cause deflection errors in the firing. 


(2) For rapid setting in large angles 
with the panoramic telescope 
M12A7C, push the azimuth worm 
throwout lever (fig. 11) against 
spring pressure as far as it will go. 
Hold the throwout lever in the dis- 
engaged position and turn the ro- 
tating head (fig. 81) until the prop- 
er 100-ті! graduation on the azi- 
muth scale appears opposite the azi- 
muth scale index. Release the 
throwout lever. 
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Figure 81. Slewing of the rotating head by use of 
azimuth worm throwout lever. 

Caution: When disengaging the 
azimuth mechanism of the panoramic 
telescope M12A7C, push the azimuth 
worm throwout lever outward as far 
as it will ge to insure complete disen- 
gagement of the internal worm and 
worm gear. Do not allow the worm 
to drag over the worm gear teeth, as 
this will result in unnecessary wear 
of parts. 

(3) If the battery is laid on a common 
distant aiming point, the sheaf of 
the battery will not be parallel. 
To lay each weapon parallel, shifts 
of up to 20 mils right and left can 
be set on the deflection scale of the 
panoramic telescope M12A7C by 
moving the azimuth micrometer in- 
dex (fig. 82) to desired shift, re- 
setting the original setting of the 
azimuth micrometer opposite the mic- 
rometer index, and traversing the 
weapon to bring the line of sight 
back on the distant aiming point. 
(Refer to FM 6-140 for computa- 
tion of shifts.) All weapons will 
then be parallel and read the same 
or common deflection on the azimuth 
scales of the panoramic telescope. 


Figure 82. Turning movable azimuth 
micrometer indez. 


(4) If when laying the battery on aim- 


(8) 


ing posts, some pieces in the battery 
cannot be set out at the common de- 
flection because of obstructions, the 
aiming posts for these pieces are set 
out at some other multiple of 100 
mils. The slipping azimuth scale of 
the panoramic telescope M12A7C is 
unlocked, turned to the common de- 
flection, and locked in position 
when the line of sight is on the 
aiming point. The difference  be- 
tween the common deflection and 
the true deflection is recorded for use 
in cases when the true deflection. 
must be known. 

To lay the howitzer on target, set 
the announced deflection on the 
slipping azimuth scale (fig. 11), if 
the zeros of the slipping and non- 
slipping scales are alined and if the 
aiming point is at the common de 
flection. If the zeros of the scale are 


not alined, the announced deflection 
is set on the slipping scale. If the 
aiming point is set at a deflection 
other than the common deflection, 
the nonslipping scale should have 
previously been set to read the 
common deflection, when the tube 
is parallel to the other tubes in the 
battery and when the line of sight 
is on the aiming point, The an- 
nounced deflection in this case is 
get off on the slipping azimuth 
вса1е. 

(6) Traverse the weapon until the 
vertical line on the reticle is cen- 
tered on the aiming point. The gun 
i8 then laid in azimuth. 

Note. A limited amount of elevation may 
be obtained to bring the aiming point into 
view by turning the elevation knob on the 
panoramic telescope M12A7C. 


(7) Deflection corrections after the 
gun is laid in azimuth are set off 
on the graduated horizontal reticle 
line of the panoramic telescope. 

(8) If for some reason it is desired to 
refer to a distant aiming point 
rather than to aiming posts set out 
at the common deflection, it is 
necessary to change the positions 
of both the slipping azimuth scale 
and the slipping azimuth micro- 
meter scale of the panoramic 
telescope M12A7C. In such acase, 
the line of sight is set on the dis- 
tant aiming point and the true re- 


ferred deflection is recorded. Тһе” 
slipping azimuth scale is then un- 


locked, set at the common deflec- 
tion, and locked in place. The 
slipping azimuth micrometer scale 
is unlocked, set at zero, and 
locked. 
b Laying the Howitzer in Elevation. 
Refer to paragraph 45с. 


47. Loading the Howitzer 
n to an elevation 


а. Lower the weapo 
suitable for loading (about 150 mils). Re- 
move the firing mechanism М1 and open 
the breech (рага 39£(1)). 
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b. If a charge has been fired, inspect 
the bore for burning fragments of powder 
bags or other objects and for bore dam 
Using the chamber swabbing sponge 
holder with five cellulose sponges clamped 
in holder in a star pattern, swab the bore 
with water to eliminate burning particles. 
Wipe the powder residue from the obtura- 
tor spindle head (fig. 20) with a cloth 
dampened with water. 

c. Prepare and fuze projectile as pre- 
scribed in paragraph 171. 

d. Bring up the prepared projectile on 
the loading tray assembly (fig. 83). When 
carrying the loading tray assembly, grasp 
the handles firmly and raise it with the 
front slightly above the rear. Place the lip 
of the tray in the breech recess. Attach 
the loading rammer M13 to the staff sec- 
tion, and place the head of the rammer 
squarely against the base of the projectile; 
push the projectile carefully until it has 
cleared the threads in the breech recess. 


"74 LOADING RAMMER 
1030-730-7416 


N 


>» 22 
F-SECTION- | 
1090-563-7232 


TRAY ASSEMBLY 
1025-557-354] % 


Figure 83. Pushing projectile into breech recess. 
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Caution: Exercise care that the fuze 
does not strike against anything. 

e. Ram the projectile into the breech 
with a powerful stroke. Successive рго- 
jectiles must be rammed with the same 
force, since variations in ramming force 
will cause slight variations in range. Avoid 
damage to the rotating bands on the pro- Ne | 
jectile, as such damage may cause erratic (000) 
flight of the projectile. ШІ 

£ Prepare propelling charge for firing NW 

Jas prescribed in paragraph 170c. — 

8. Bring the prepared propelling charge 
up to the breech immediately after the 
projectile has been rammed. 

Caution: Any exposed propelling charge 
must not be near the weapon at any other 
time. 3 INCHES 
Hold the obturator open (1f obturator tem- 
perature permits) and place the propelling 
charge in the chamber (fig. 84) with the 
igniter end to the rear. Push the charge 
in until the base of the charge is approxi- 
mately 3 inches in from the rear end of 
the chamber. 

Caution: Do not leave a propelling 
charge in the chamber for more than a 
few seconds before firing. Temperature 
changes affect the performance charac- 
teristics of a powder charge (para 169c). WE 13164 § 
These changes occur very rapidly in the | 
hot chamber. 

h. Close the breech (para 39£(2)). 


48. Firing the Howitzer 
a Insert primer in firing mechanism 
M1 as follows: 

(1) Hold the primer 80 that no part of 
the hand is in front of the tapered 
end of the primer and insert the 
primer in the primer holder of 
firing mechanism M1 by pressing 
the flanged head of the primer 
firmly against the firing pin guide 
so that the rim of the primer slides 
under the edges of the primer 
holder (fig. 85). The primer is then 
held in position by the pressure of 


the firing pin spring. 


Figure 85. Inserting primer in firing 
mechanism M1. 


(2) Should the primer be slightly oversize or 
the primer holder dirty, the primer will stick 
before it is properly seated. Do not exert 
force to seat the primer holder. Remove 
the primer and clean the primer holder, or 
insert another primer. 


b. Insert the firing mechanism іп the firing mech- 
anism housing (fig. 86), exercising care that the 
front end of the primer has entered the obturator 
spindle plug. Seat the mechanism by turning it clock- 
wise until it has contacted the firing mechanism stop 
stud and the firing mechanism safety latch has moved 
to the right. If the mechanism will not seat properly, 
the primer may be oversize, its seat in the plug or 
in the primer holder may be dirty, or the breech 
may not be fully closed. 


Caution: Make certain that the firing 
mechanism M1 is screwed against its stop stud 
end is latched іп position. 


c. Place one hand over the striking portion of the 
hammer and attach the lanyard (fig. 87) to the per- 
cussion hammer. Draw the percussion hammer lock- 
ing pin knob to the left and turn the knob to place 
it in the locked-out position (par. 16). 
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Caution: As a safety measure, attach 
lanyard іп the manner stated іп с above since 
@ pull on the lanyard will cause the hammer 
to swing upward in an arc and strike the fir- 
ing pin. 


d. Pull the lanyard from a position as near the rear 
of the piece as is convenient, and sufficiently out of 
the line of recoil to insure safety. Grasp the handle 
of the lanyard with the right hand; without raising the 
hand, pull with a quick strong pull (not a jerk). 


e. Observe the movement of the weapon in recoil. 


“It should be smooth with uniformly decreasing velo- 


city. The point of maximum recoil should be reached 
without shock. Then the weapon should return com- 
pletely into battery without shock. If uneven jerky 
movement or shock is observed or if the weapon 
will not return fully to battery, inspect the recoil 
mechanism to determine the cause (table 5). 


Figure 86. Inserting firing mechanism МІ in firing | Figure 87. Attaching lanyard to percussion hammer. 


mechaniem housing. 
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f. Check the recoil mechanism for any fluid leak- 
age. Measure the fluid reserve in the replenisher 
and the recuperator cylinder at intervals during firing. 
The temperature of recoil fluid rises during firing 
and causes the fluid to expand. 


Note. In an emergency, when it is necessary to 
continue firing without interruption, firing may be 
continued until the end of the replenisher piston is 
two incres (50-mm) from the rear face of the re- 
plenisher. 


£. Measure the length of recoil for the first round 
and at intervals during firing when practical. To 
measure length of recoil, place a heavy smear of 
grease on the exposed portion of the cannon tube 
extending from the tube wiper on the front end of 
the cylinder yoke to the front end of the cannon 
tube, or tie a piece of string around the cannon tube 
in front of the wiper. After the weapon has fired 
and returned to battery, measure the distance be- 
tween the wiper and the point to which the wiper 
has moved the grease on string. The normal length 
of recoil of the 155-mm howitzer cannon M1 is 60 
inches at 0° to 25° elevation and 41 inches at 
40° to 65? elevation. If the length of recoil does not 
fall within the limits designated when the weapon 
is operating at normal temperature, check the fluid 
reserve in the replenisher and recuperator cylinder. 
If the fluid reserve is abnormal, take the necessary 
corrective measures. 


Warning: Wf gun falis to fire, keep the 
weapon trained en the target and keep all 
personnel clear of the muzzle and path of re- 
coll. Follow instructions іп paragraph 49 below 
for cook-offs er hangfire. 


49. Misfire, Hangfire, and Cook-off 
Warning Мо. 1: Во not chamber a round 

in а weapon until immediately prior to firing. 
Warning No. 2: A round that has been 


chambered in a weapon should be fired or 
removed from the weapon within five minutes. 


Warning No. 3: Do not allow ammunition 
te remain in a hot weapon in excess of safety 
time indicated below; otherwise, cook-offs and 
other hazardous conditions may result. 


Warning Ne. 4: Before removing firing 
mechanism M1 er unlocking or opening breech tu 
remove round and reload, personnel not required for 


this operation will be cleared from the ares. 


a. Removing firing mechanism, primer, and pro- 
pelling charge from the weapon, The primer and 
propelling charge will be kept separate from other 
primers and propelling charges unti it has been 
determined whether weapon, propelling charge or 
primer is defective. If the primer or propelling charge 
is found to be defective, continue to keep it separate 
until disposed of in accordance with instructions in 
TM 9-1900. If the weapon is found to be defective, 
the primer and charge may be reloaded after the de- 
fect in the weapon has been corrected. 


Warning: in the event that the howitzer 
has been subjected te continuous fire for a 
considerable length of time before misfire, the 
tube will be hot and the heat can cause the 
fuze, projectile filler, er propellant to explode, 
An explosion under such circumstances is called 
а cook-off. if the tube is hot, play water on 
it until it is cool, then remove the round. if 
water 5 unavailable, all personnel must stand 
clear of the gun until it is cool. Then remove 
the round par. 50). 


b. After gun is cool, two more attempts will be 
made to fire the primer before the firing mech- 
anism may be removed and the primer examined. 
If upon examination it is found that the primer is 
not fired, follow instructions in table 5. If the 
primer has fired, a minimum of ten minutes will 
be allowed before the breech may be opened and 
the faulty charge removed. The faulty charge 
must be stored separately from other charges. 

c. If the gun fires during the waiting period 
described in 6 above, a hangfire has occurred. 
The hangfire may be caused by a defective primer, 
propelling charge, or both. Examine the propell- 
ing charges and discard any that are wet. If hang- 
fire occurs again, the primers are assumed to be 

defective. Turn the lot over to ordnance mainte- 
nance personnel. 


50. Unloading ап Unfired Round 


WARNING 

Projectiles and fuzes that have been ram- 
med and then removed from the tube must 
not be reloaded and fired. They must be 
turned over to authorized personnel for 
destruction or demilitarization. Only an 
M712 Projectile (Copperhead) that has 
been rammed and extracted from a cold 
tube may be reused. 


4. The weapon will be unloaded under the direct 
supervision of an officer, except in combat. Re- 
move the firing mechanism. Bring the weapon to 
a horizontal position. Open the breech and remove 
the powder charge. Place the loading tray assem- 
bly in position in the breech recess (para 47d). 
Inspect the cleaning and unloading rammer (7, 
fig 216) to see that it is thoroughly clean. Attach 
the cleaning and unloading rammer to the assem- 
bled staff section. Insert the cleaning and unload- 
ing rammer into the bore at the muzzle, and push 
it carefully until it incloses the fuze and comes in 
contact with the ogive of the projectile. Push the 
projectile slowly onto the loading tray. It may be 
necessary to tap the end of the rammer staff with 
a wooden block in order to free the projectile from 
its seat in the bore. Hold the loading rammer (8, 
fig 216) firmly against the base of the projectile 
and steady its backward movement until it comes 
to rest in the loading tray assembly. Remove the’ 
loading tray assembly and projectile from breech. 
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b. If the weapon has been fired a sufficient 
number of times to heat the tube, it is desirable 
to fire the weapon as soon as it is loaded. This 
will eliminate the danger of a cook-off (pars 
174.6 thru 174.9) or excessive chamber pressure 
due to increased powder temperature. 


c. Remove the fuze of a projectile which has 
been fuzed but is not loaded mto a weapon. 
Return projectile and fuze to their original con- 
dition and packing (par 173). 


51. Inspection After Firing 


a. Make certain that the weapon is not loaded 
and that the firing mechanism contains no primer. 
Lock the percusion hammer in the upright and 
immobile position (para 16). 

b. Inspect the bore for stripped or torn lands. 
Check for cracks or gouges which might make the 
weapon unsafe for further firing. 

c. Make certain the bore, chamber, and obturat- 
ing parts have been cleaned, dried, and oiled 
(paras 71c and d and 85a and 850). 

d. After firing has been completed for the day 
enter the necessary firing information on DA 
Form 2408-4 in the equipment log book (para 
51.1cJ. 


51.1. Estimating Remaining Round Life 
of Howitzer Tubes 


a. General. 

(1) Each round of ammunition fired through 
a howitzer tube causes wear and erosion. In addi- 
tion, each round reduces tube life due to metal 
fatigue, a process of weakening the material in 
the tube due to pressure generated by the expand- 
ing gases. 

(2) The type of rounds to be fired vary in 
weight, type of projectile, and charge or zone. 
Each zone fired may have a different effect on 
the metal fatigue life of the tube. As a guide for 
estimating or determining these differences, the 
term "equivalent full charge" (EFC) was adopted. 
One round of the maximum charge or zone for 
each howitzer tube has been designated as an EFC 
round with a value of 1.00. Other charges or zones 
(1-6) have been assigned a value of 0.25. This 
value is based on the metal fatigue effect these 
zones exert on the howitzer bore relative to the 
EFC round (zone 7). 


Change 17 68.1 
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(8) As an example of the effect of zones fired 
through a howitzer M1A1 tube, for which the tube 
life in based on metal fatigue (EFC rounds fired), 
zone 7 is the maximum zone with a value of 1.00. 
Zones 1 through 6 have been assigned an EFC 
value of 0.25. This means that it will require four 
rounds to be fired using zones 1 through 6 to cause 
the same metal fatigue as one round of zone 7. 

b. Frequency of Inspection. As a minimum, 
howitzer tubes in the hands of using troops must 
be visually inspected with a borescope by tech- 
nically trained personnel as specified below. 

(1) Howitzer tubes will be inspected with a 
borescope within 90 days prior to the initial fir- 
ing and within each 90-day interval when utilized 
for continuous or recurring firing. 

(2) Howitzer tıbes' will be inspected with a 
borescope within 90 days prior to the initial firing 


68.2 Change 10 


and within 90 days prior to semiannual, annual, 
or other irregular firing interval. 


c. Procedure. 

(1) The method for determining remaining 
life for these tubes is to convert rounds fired to 
EFC rounds. To convert EFC rounds, multiply the 
quantity of rounds fired (by zone) times the EFC 
factor for that zone as indicated in table 1. Then 
subtract the EFC rounds fired from the remain- 
ing EFC rounds in column g of Weapon Record 
Data (DA Form 2408-4). Since the condemnation 
criteria as listed in table 1 is based on EFC rounds 
fired, the zone for each round fired must be 
entered on DA Form 2408-4, and the total rounds 
fired by zone must be carried forward to the new 
data card upon closeout and submission to the US 
Army Weapons Command. 


(2) The requirement to borescope these 
tubes still exists. Cracks, material defects, and 
other damage normally bear little relation of 
the age of the howitser or to the number of 
rounds fired, although they may grow 
progressively worse through continued firing. 
For this reason a howitser tube may be con- 
demned even though the EFC condemnation 
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limit for metal fatigue has not been reached. 

(8) There ie no direct correlation between 
wear measurements and metal fatigue so the 
remaining tube life should not be adjusted 
based on pullover gage readings. 

(4) Data for determining remaining round 
life and criteria for condemnation is included in 
table 1. 


Table 1. Condemnation Criteria for Tubes end Breech Assemblies 


Brasch ІН» 


— 
9000 rds 
7600 rds Ne retubing 


Table 2 — deleted. 


52. Preparation for Traveling 
WARNING 


Do not stow equipment of any kind inside 
the bore of the gun tube. Foreign objects 
inadvertently left in bore of gun tube prior 
to firing could cause premature explesion 
of round resulting in death or injury to per- 
sonnel and extensive damage to equip- 
B ment. 
в. Sighting end Fire Control Instruments. 


(1) Protect the level viale (longitudinal and 
cross) on the telescope mount by clesing their 
covers (fig. 78). 


(2) If the instrument light M34 has been 
used for night firing, remove the light from the 
telescope socket on the telescope mount by 
loosening the two thumbnuts and swinging open 
the clamps (fig. 12). Then carefully remove the 
light from the telescope socket. Make certain 
the toggle switch is in the "ОҒЕ” position. 


Remove the batteries. Place the instrument 
light in the tool chest. 

(3) Turn the wing knob on the telescope 
socket of the telescope mount against its spring 
pressure as far as it will go and lift the 
panoramie telescope from the socket (fig. 73). 

(4) Open the panoramic telescope case on 
the back of the loft shield (fig. 2). Turn the wing 
knob of the telescope holder on the inside of the 
cover against its spring pressure as far as it will 
go, and place the telescope carefully in its 
holder (fig. 71). Then release the wing knob and, 
at the same time, exert slight downward 
pressure to insure that the telescope is properly 
seated in the holder. 

(6) Swing the telescope case cover to its 
closed position and fasten with the quick- 
release lock. 

(6) When the telescope is transported 
separate from the weapon, place it in packing 
chest M27 (fig. 72). 

(7) Place fuse setters M36 or M38 in 
carrying cases (fig. 15) and store the carrying 
cases on the weapon. 


b. Place Firing Jack and Traveling Lock 
in Traveling Position (Carriage M1A1). 


(1) 


(2) 


(8) 


(4) 


(5) 


Release the traveling lock locking 
pin safety snap and remove the 
traveling lock locking pin from the 
cylinder yoke (fig. 21). Raise the 
traveling lock and turn the elevat- 
ing mechanism and traversing mech- 
anism handwheel assemblies until 
the end of the traveling lock can be 
inserted in the bottom of the cylinder 
yoke. Insert the traveling lock 
locking pin and secure the safety 
snap to the locking pin. 

Turn the firing jack ratchet plunger 
handles (fig. 21) until the arrows 
inscribed on them are pointed down. 
Then raise the carriage slightly by 
operating the jack handles until the 
firing jack key can be removed from 
the right side of the firing jack 
housing (fig. 61). Turn the firing 
jack ratchet plunger handles until 
the arrows inscribed on them are 
pointed up, and operate the jack 
handles to lower the carriage until 
it rests on its wheels. 

Continue to raise the firing jack 
rack plunger until the firing jack 
float (fig. 60) is a few inches off 
the ground. Remove the float by 
turning it one-quarter turn. Then 
place the firing jack housing bottom 
cover on the flat-sided ball on the 
lower end of the rack plunger (fig. 
59) and lock it in place by turning 
it one—quarter turn. 

Remove the firing jack ratchet 
plunger handles from the firing jack 
ratchet case sockets (fig. 21). Con- 
tinue to raise the rack plunger as 
far as it will go by operating the 
firing jack ratchet case handles (fig. 
59). 

Remove the firing jack plunger 
locking lever safety snap from the 
hasp staple welded to the left fir- 
ing jack keyway cover (fig. 58) and 
insert the locking lever in the left 
side of the firing jack housing to 
lock the rack plunger in traveling 


(6) 
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position. Then install the safety shap 
on the hasp staple. 

Secure the firing jack handles to 
the upper and lower firing jack 
handle supports on the front of the 
right shield (fig. 54). 


c. Place Firing Jack and Traveling Lock 
іп Traveling Position (Carriages M1A2 and 


M32). 
(1) 


(2) 


(8) 


(4) 


Raise the firing jack ratchet plunger 
(fig. 56) to its free position. Move 
the firing jack ratchet pin away 
from the plunger as far as it will 
go and operate the jack handles hori- 
zontally to lower the carriage until 
it rests on its wheel. 

Continue to raise the firing jack 
plunger until the firing jack float 
(fig. 57) is a few inches off the 
ground. Remove the float by turn- 
ing it one-quarter turn. Then re- 
move the jack handles from the fir- 
ing jack handle sockets in the fir- 
ing jack ratchet body (fig. 56). 
Raise the ratchet plunger as far as 
it will: go by rotating the ratchet 
body counterclockwise. Then en- 
gage the ratchet plunger їп the 
ratchet plunger stop. 

Release the traveling lock locking 
pin safety snap and remove the trav- 
eling lock locking pin from the 
eylinder yoke (fig. 55). Raise the 
traveling lock and turn the elevating 
mechanism and traversing mechan- 
ism handwheel assemblies (fig. 28) 
until the end of the traveling lock 
can be inserted in the bottom of 
the cylinder yoke (fig. 55). Insert 
the traveling lock locking pin and 
secure the safety snap to the lock- 
ing pin. 

Withdraw the traveling lock and 
firing jack locking pin from the fir- 
ing jack hanger (fig. 55). Release 
the firing jack bracket pin safety 
snap and remove the firing jack 
bracket pin from the firing jack 
bracket; swing the jack forward and 
upward until it engages and is 
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latched by the firing jack hanger. 
Lock the jack to the hanger by in- 
serting the traveling lock and firing 
jack locking pin. Return the firing 
jack bracket pin to its position in 
the firing jack bracket and secure 
it in place with the safety snap. 

(5) Secure the firing jack handles to 
the upper and lower firing jack 
handle supports on the front of the 
right shield (fig. 54). 

d. Position Shields. Release the top shield 
locking bar from the top shield fastening 
bar bracket on the front of the left shield 
by removing the top shield fastening bar pin 
(fig. 54). Raise the top portion of the left 
shield to its upright position and lock it in 
place by inserting the fastening bar pin 
through the holes in the fastening bar 
bracket and locking bar. 

e. Install Covers. Install the canvas firing 
jack cover, if it is to be used, and then in- 
stall the overall cover (fig. 31). 

f. Install Caster Assembly  (M123A1 
Only). Release the trail assembly from 
the strap on the left trail (fig. 30), swing 
it into position, and raise the trails until 
the caster assembly can be installed. Re- 
move the spade keys, and remove the 
spades and place in their supports. Install 
the caster assembly on the left trail (fig. 40) 
and secure with spade key (fig. 41). Stow 
the remaining key in its bracket. 

Caution: Be sure the spades are uncovered 
and free and can be raised without undue 
strain on the trail jack assembly. 

g. Close the Trails (M123A1 Howitzer). 
Lower the jack and close the trails, placing 
the firing jack float in its retainers (fig. 87) 
before the trails are fully closed. Place the 
weapons handling bars in their retainers. 
Clamp the trails together by engaging the 
trail lock hook in the trail lock link (fig. 
48); push the trail lock handle down, and 
insert the trail locking retainer pin. Install 
the muzzle plug M2 in the muzzle of the 
cannon. Install the loading tray on the right 
shield (fig. 62). 

h. Install Driver's Seat and Control Stick 
Assembly (M128A1 Howitzer). Remove 
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the driver’s seat and control stick assembly 
from the prime mover and secure on power 
unit (figs. 52 and 58). 

7%. Check Hydraulic Hoses (81123941 
Howitzer). Check hydraulic hoses to make 
sure they are securely fastened. 

j. Attaching M128A1 Howitzer to the 
Prime Mover. Raise the trails with the trail 
jack assembly and back up the prime mover 
until the lunette can be placed over the 
prime mover coupling pintle (fig. 89). Re 
lease the carriage handbrakes. Remove the 
air brake hose couplings from the dummy 
couplings on the trails (fig. 87). Cross the 
service and emergency air brakes hoses, as 
shown in figure 86, and connect them to 
the prime mover air hose couplings. Close 
the drain cock on the air tank. Open the 
air line cut-out cocks on the rear of the 
prime mover. For night travel, install the 
blackout light system (fig. 81). Insert the 
blackout light system plug in the receptacle 
at the rear of the prime mover (fig. 86). 


Note. If the howitzer is in an inaccessible position 
for the prime mover, it can be made accessible by 
moving with the auxiliary propulsion system. See 
paragraphs 39b and c. 

k. Remove Caster Assembly  (M123A1 
Howitzer). Remove the spade key and re- 
move caster assembly. Stow caster assembly 
in the prime mover and the spade key in 
its holder on the trail. Lower trail jack as- 
sembly and secure it for traveling and in- 
stall the cover. Release the handbrakes. 

l. Close Trails (M114 and M MI114AI1 
Howitzer). Knock out the spade keys (fig. 
51), lift the trails from the lugs on the tops 
of spades, and close the trails. Place the fir- 
ing jack float and loading tray assembly in 
their retainers (figs. 37 and 48) before the 
irails are fully closed. Pry the spades out of 
the ground with the weapons handling ber. 
Place the spades, spade keys, and handling 
bar in their supports or brackets on the 
trails (figs. 2 and 47). Clamp the trail to- 
gether by engaging the trail lock hook in 
the trail lock link (fig. 48), push the trail 
lock handle down, and insert the trail lock- 
ing retainer pin. Instal the muzzle plug 
M2 in the muzzle of the cannon. 


т. Attaching M114 and M114A1 Howitzer 
tothe Prime Mover. Release the carriage 
handbrakes (fig. 1). Back up the prime 
mover until the lunette can be placed over 
the coupling pintle (fig. 36). Connect the 
service and emergency air brake hoses 
and blackout light system as detached in j 


above. 


n. Brake Operation. 


(1) 


(2) 


(9) 


The prime mover used with this 
materiel must be equipped for ор- 
erating the air brakes with which 
the carriage is equipped. 

Caution: To avoid injury to per- 

sonnel, to insure safe road trans- 
portation, and to prevent "jack- 
knifing" of the load, the driver 
should have the load under control 
at all times by avoiding any slack 
between the load and the prime 
mover. On down grades, curves, 
and rough or slippery roads, the 
speed should be held to approxi- 
mately 10 mph. 
Before starting to tow the mate- 
riel, the air pressure must 
register at least 70 pounds on the 
dash gage of the prime mover in 
order that the braking system may 
be fully effective. Pressure should 
be checked occasionally while 
traveling. If the gage indicates a 
rapid falling off of pressure, stop 
the vehicle and check the air brake 
system to determine the cause of 
the falling pressure. 

Note. Never use the emergency feature of 

the air brake system for parking purposes. 
Mechanical handbrakes are provided for this 
purpose. 
The best possible stop will be 
made when the first brake applica- 
tion is as hard as the speed of the 
vehicle and the condition of the 
road will permit and then reduced 
as the speed is reduced. Never 
apply the brakes lightly at first 
and then increase the pressure as 
the speed diminishes. Stops made 
in that manner require more time 
and the final high pressure pro- 
duces a severe final stop. 
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Figure 88. Azle hub cover assembly installed 
on carriage wheel. 
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Figure 89. Azle hub assembly stowed on left shield. 


73 


Cl, TM 9-1025-200-12 


(4) Do not "fan" the brake pedal as ` 


this gives poor brake performance 
and wastes air. pressure, "Fan- 
ning" does not increase the brake 

. line pressure; instead, it de- 
creases both air tank and brake 
line pressure. 

(5) The air brake system is so de- 
signed that when the brake pedal 
is depressed to the limit of its 
Stroke, an emergency application 
results which will apply the brakes 
in the hardest possible manner. 
Such application should be made 
only іп an emergency and must not 
be employed in ordinary braking 
service. 

o. Towing Speeds for the M114, M114A1 
and M12341. Refer to paragraph 7 fand g. 

Warning: Remove the M123A1 drive 
ring assembly 52 below) for towing 
speeds above 15 mph. Under no circum- 
stances should the M123A1 be towed with 
the wheel drive units removed, 

p. Remove the Drive Ring Assembly. 

(1) Remove the wheel drive unit as- 
sembly (para 106a(1) and (2)). 

(2) Remove the five wheel retaining 
nuts and drive ring adapters from 
the drive ring assembly (figs. 142 
and 143). 
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(3) Remove the drive ring assembly 
(with gasket). 

(4) Store the drive ring assembly in 
the prime mover until needed for 
auxiliary prepulsion, 

(5) Install the five drive ring adapt- 
ers and wheel retaining nuts оп the 
wheel and tighten securely. 

(6) Aline the splines on the wheel 
drive unit and carriage wheel, and 
push the wheel drive unit in place, 

(7) Tighten the fastener pin assembly 
and lock the handle. 

(8) Place the hydraulic motor on top 
of the wheel drive unit and secure 
with the fastener lock (fig. 136). 

q. Installing the Drive Ring Assembly 
for Auxiliary Propulsion. 

(1) — the wheel drive unit as- 
sembly (para 106a(1) and (2)). 

(2) Remove the five wheel 
nuts and drive ring adapters (used 
to secure the drive ring assembly) 
from the wheel. 

(3) Clean and lubricate the mating 
gears on the wheel drive unit and 
wheel with САА. 

(4) Install the drive ring assembly 
(fig. 143). _ 

(5) Install the wheel drive unit ac- 
cording to paragraph 1065(1). 
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Section IV. OPERATION UNDER UNUSUAL CONDITIONS 


53. General Conditions 


& In addition to normal operating pro- 
cedures described for usual conditions, 
special instructions for operating and 
servicing the weapon under unusual con- 
ditions are contained or referred to 
herein. In addition to the normal 
preventive-maintenance service, special 
care in cleaning and lubrication must be 
observed where extremes of temper- 
atures, humidity, and terrain conditions 
are present or anticipated, Proper 
cleaning, lubrication, and storage and 
handling of oils and lubricants not only 
insure proper operation and functioning 
but also guard against excessive wear of 
the working parts and deterioration of the 
materiel, 

b. Refer toparagraph 66 for instructions 
on lubrication under unusual conditions, 

c. When chronic failure of materiel re- 
sults from subjection to extreme condi- 
tions, report of such chronic failure should 
be made in accordance with instructions 


in paragraph 3c. 


54. Extreme Cold-Weather Conditions 


& General Problems. 

(1) Extensive preparation of materiel 
scheduled for operation in extreme 
cold weather is necessary. Gen- 
erally, extreme cold will cause 
lubricants to thicken or congeal, 
freeze batteries or prevent them 
from furnishing sufficient current 


for proper functioning, crack in- 
sulation and cause electrical short 
circuits, and will cause the various 
construction materials to become 
hard, brittle, and easily damaged 
or broken, 

(2) For description of operation in 
extreme cold, refer to FM 31-70, 
FM 31-71 and TM 9-207. 

Caution: It is imperative that the 
approved practices and pre- 
cautions be followed. TM 9-207 
contains general cold-weather in- 
formation applicable to this 
materiel as well as to all ordnance 
materiel. It must be considered an 
essential part of this technical 
manual, not merely an explanatory 
supplement to it. 

b. Notify ordnance maintenance per- 
sonnel if the recoil mechanism has not 
been winterized (рата 92а). 

с. Fire-Control Materiel. Avoid breath- 
ing on optical elements and causing con- 
densation which might freeze. Cover ends 
of telescope when not in use to prevent 
accumulation of snow or ice. Avoid sudden 
temperature changes such as from a warm 
room to low temperature outdoors. 


55. Operation in Extreme Hot- 
Weather Conditions 
а In hot climates, the film of oil neces- 
sary for operation and preservation will be 
quickly dissipated. Inspect the cannon and 
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carriage daily, paying particular attention to 
hidden surfaces such as the bore and cham- 
ber, springs and spring seats, firing pin, and 
like places where corrosion might occur and 
not be quickly noticed. 

b. Perspiration from the hands is a con- 
tributing factor to rusting because it contains 
acid. After handling, clean, wipe dry, and 
restore the oil film. 

е. High temperature will cause the recoil 
fluid to expand. 

(1) The expansion of the hydraulic 
fluid in the recuperator cylinder will 
cause excess reserve fluid. Excess re- 
serve fluid can result in restricted 
recoil and shock at the end of coun- 
terrecoil. Drain off the reserve fluid 
and establish the correct reserve 
fluid (par. 94/). 

(2) The expansion of the hydraulic 
fluid in the recoil cylinder will 
cause excess fluid in the replenisher. 
Drain off sufficient hydraulic fluid to 

` establish the correct position of the 

replenisher piston (par. 891(1). 

Note. In locations subject to large varia- 
tions between day and night temperatures, 
the quantity of fluid drained from the re- 
coil mechanism during the day must be re- 
Stored to the recoil mechanism at night. Only 
perfectly clean fluid may be used in filling 
а recoil mechanism. Drained hydraulic fluid, 
if it is to be re-used in an emergency, must 
be strained through a clean, lintless cloth 
(preferably linen) to exclude foreign matter. 


(8) Since explosives are adversely af- 
fected by high temperatures, ammuni- 
tion must be protected from sources 
of “igh temperatures including the 
direct rays of the sun. Elements 
sn primels and fuzes are particularly 
sensitive to Ligh temperatures (par. 
169c). 

(4) Whenever practicable, white phos- 
phorous loaded smoke shell should be 
stored at temperatures below the melt- 
ing point (105? F) of the white phos- 
phorous filler. If not practicable, white 
phosphorous rounds should be stored 
on their bases so that, sbould the white 
phosphorous filer melt, it will reso- 
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lidify with void spaces in normal 
position (in the nose of the shell) 
when the temperature falls below 
its melting point. Prematures have 
been caused by voids in the base 
end of the white phosphorous shell 
and erratic performance may result 
from voids in its side. Refer to 
paragraph 169c for precautions in 
handling ammunition in high temper- 
atures. 

(5) Keep tires covered with materials 
which may be available to protect 
them from the direct rays of the sun, 
to prevent excessive air pressure, 
and to prevent deterioration of rub- 
ber. Correct tire pressure is pre- 
scribed in paragraph 114a. 


56. Operation in Hot, Dry Climate 


When operating in hot climates and ma- 
teriel is active, the bore of the howitzer 
should be cleaned and oiled daily. Temper- 
ature changes may cause condensation of 
moisture in the air on metal and cause rust- 
ing. If condensation occurs on unpainted 
metal parts of the weapon, wipe them dry 
and coat with the preservative lubricating oil 
(medium) as required to prevent rusting. 
Treat inactive materiel as prescribed in 
paragraph 57e. 


57. Qperation in Hot, Damp, and Salty 
Atmosphere 


a. Materiel should be inspected daily when 
being operated in hot, moist, and salty areas. 

b. When the materiel is active, clean and 
lubricate the bore and exposed metal surfaces 
daily. 

с. Moist and salty atmospheres 
have a tendency to emulsify oils and greases 
and destroy their rust—preventive qualities. 
Inspect parts daily for corrosion. Keep cov- 
ers in place as much of the time as firing 
conditions permit. 

d. Inspect and čare for canvas ut frequent 
intervals. To prevent formation of damag- 
ing mildew, shake out and air the canvas 
cover for several hours at frequent intervals. 
Repair without delay any loose grommets or 
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rips in the canvas. Failure to make immedi- 
ate repairs may allow a minor defect to 
develop into major damage. Mildewed can- 
vas is best cleaned by scrubbing with a 
dry brush. If water is necessary to remove 
dirt, it must not be used until mildew has 
been removed. If mildew was present, exa- 
mine fabric carefully for evidence of rotting 
or weakening of fabric by stretching and 
pulling. If fabric shows indication of loss 
of tensile strength, its probably not worth 
retreatment. If not damaged, retreat the 
canvas. Oil and grease can be removed by 
scrubbing with issue soap and warm water. 
Rinse well with clear water and dry. 

Caution: At no time is gasoline or any sol- 
vent to be used to remove oil or grease spots 
from canvas. 

Note. Wet canvas should be dried thoroughly be- 
fore folding. 

e. When the materiel is inactive, the un- 
painted parts should be covered with a film 
of coil. All covers should be in place. 

f. Do not break moisture-resistant seal of 
ammunition container until the ammunition 
is to be used. 

g. Keep ammunition dry and free from 
mud, corrosion, or foreign matter. Provide 
proper drainage around the emplacement to 
keep it as dry as possible. 

h. Special precautions must be taken to 
protect VT fuzes against dampness. Al- 
though the fuzes are nearly waterproof, any 
exposure to dampness may increase the num- 
ber of duds. Contact with rain or immersion 
in water will hasten deterioration. Particu- 
larly in tropical climates, the storage time 
of unpacked fuzes should be kept to a mini- 
mum. Fuzes must be stored in their original 
sealed containers so far as practical. 

1. In the tropics, many optical instruments 
are protected against fungus growth by the 
installation of fungicidal capsules. Notify 
ordnance maintenance personnel if there are 
indications of fungus growth in any optical 
instrument. 

j. In tropical climates, all electrical equip- 
ment must be checked frequently. Fungus 
growth attacks insulation and  accelerates 
breakdown. Presence of moisture will con- 
tribute to voltage leaks. 
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58. Unusual Terrain Conditions 


a. Soft or Rough Terrain. When traveling 
on soft or rough terrain such as much, sand, 
or snow, the auxiliary power on the M1283A1 
howitzer may be utilized to assist the prime 
mover or when a prime mover of ade- 
quate power is not available. Care must be 
exercised when backing weapon, while at- 
tached to prime mover. 


Note. Never emplace the weapon on soft ground 
or swamp. 


b. Snow or Ice. 

(1) Snow. The many types of snow en- 
countered make it impossible to es- 
tablish firm rules for oversnow op- 
erations. Experience in particular 
areas is required for accurate pre- 
dictions of snow trafficability. Re- 
connaissance must be made. 

(2) Ice and sleet. When ice crossings 
are contemplated, inspect first for 
cracks, ridges, and thin spots. Ice 
must be in contact with the water 
beneath it, as suspended ісе is not 
strong. 

(8) Side-hill travel. Traveling along 
the side of a hill in snow, ice, or 
soft tundra must be avoided аз the 
weapon will not track (i.e., follow 
in the path of the tractor or prime 
mover) properly. 


c. Sand, Dust, and Dirt. 

(1) АП models. Inspect апа lubricate 
the materiel more frequently when 
operating in sandy ог unusually 
dusty areas. Exercise particular care 
to keep sand and dust out of the 
mechanisms and oil receptacles when 
carrying out inspecting and lubrica- 
tion operations and when making 
adjustments and repairs. Keep all 
covers in place as much of the time 
as firing conditions permit. Shield 
parts from flying sand and dust 
with paulins or with the mount cover 
during disassembly and assembly 
operations. When commencing an 
action in sandy or dusty areas, re- 
move lubricants from recoil slides and 


from elevating gear arcs and pinions 
or апу other exposed lubricated 
parts, situation permitting, as they 
will pick up sand and dirt forming 
an abrasive which will cause rapid 
wear. With surfaces dry, there is 
less wear than when they are coated 
with lubricant contaminated with 
sand or dirt. Clean and lubricate 
all exposed parts after the action is 
over. 


(2) M128A1 Only. Keep the gasoline 


engine as clean as possible. Wipe 
off dust, sand, and dirt; never allow 
such deposits to accumulate. Use 
particular care to keep the engine 
cooling fins clean and free of debris 
which could restrict the flow of 
cooling air. Service the air cleaner 
as frequently as required. Do not 
allow the air cleaner to become so 
filled with sand and dirt as to re- 
strict the airflow to the carburetor. 
Keep reserve supplies of fuel and 
oil in airtight containers to pre- 
vent contamination with airborne 
dust, dirt, and sand. Keep the 
power unit hydraulic system cooler 
assembly free of dirt and debris 
which could restrict the flow of cool- 
ing air. 
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Note. No attempt will be made to ford a stream 
or body of water with M123A1 howitzer that will sub- 
merge any part of the gasoline engine or hydraulic 
power unit. 


с. After-Fording Operations. 


(1) 


Immediately after weapon is towed 
from the water, if the tactical sit- 
uations permits, perform the follow- 
ing services: 


(a) Remove the wheel and hub as- 


(b 


(с) 


(2) 


semblies and thoroughly clean and 
dry all working parts of the 
brakes and wheel bearings. Lu- 
bricate the assemblies in accord- 
ance with the lubrication order. 


wT 


Empty the materiel of any ac- 
cumulated water, clean, dry, and 
apply the prescribed lubricant to 
all exposed unpainted surfaces, pay- 
ing especial attention to the bore 
and chamber, the recoil slides, 
and the equilibrator rods. 


Remove drain plugs from the 
trails, allow trapped water to drain 
out, and install the drain plugs 
(par. 104a). See that the four drain 
holes in the top carriage (fig. 
183) are open. 


If parts of the materiel are acci- 
dentally submerged or badly 
splashed, apply temporary preserva- 


59. Fording 
a. Shallow-Water Fording. 

(1) Cover the weapon carefully to pro- 
tect it from water being splashed 
gainst the weapon. 

(2) Watch carefully during the fording 
operation for the possibility of wa- 


tion (par. 66/(2)) and notify ord- 
hance maintenance personnel so that 
necessary complete disassembly, 
cleaning, and lubrication may be 
performed as soon as possible. 


Salt-water immersion greatly іп- 


(3) 


ter seepage into gear housings, trail 
pins, traversing pintle, or other parts 
which would contaminate the 
lubricant. 


(8) If accidental complete submersion 


occurs, the weapon will be treated 


creases rusting and corrosion, espe- 
cially on unpainted surfaces. It is 
most important to remove all traces 
of salt water and salt deposits from 
every part of the cannon and car- 
riage. Apply temporary preservation 


as described in c(2) below. and notify ordnance maintenance 

b. Deep-Water Fording. Refer to TM 9- personnel so that necessary complete 
288 for general information, descriptions, disassembly, cleaning, and lubrication 
and methods of using deep-water fording may be performed as soon as 


kits. possible. 
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CHAPTER 3 
MAINTENANCE INSTRUCTIONS 


Section |. SPECIAL ORGANIZATIONAL TOOLS AND EQUIPMENT 


60. General repair, and general use with the materiel 


are listed in appendix II and ТМ 9-1025- 
— чор а — and — — z 200-20P, which is the authority for requi- 
sitioning replacements. 


and maintaining the materiel. Tools and Ее . 

equipment should not be used for purposes b. Description of Special Tools. 

other than prescribed, and when not in use (1) Counterbalance cylinder spacer 

should be properly stored in the chest or 4983-520-7129 is used to discon- 

roll provided for them. nect and connect counterblance pis- 
ton end rod. 


61. Parts (2) Firing mechanism housing tool 


А 4983-520-7076 is used to install or 
Repair parts are supplied to the us Ra 
organization for — of those — remove firing mechanism housing. 


most likely becom roken (8) Headspace gage 4983-722-5952 is 
otherwise нае ыы the hed used to measure the obturator spin- 
placement of these parts is within the scope dle headspace. 
of organizational maintenance functions. Re- (4) Liquid releasing and filling tool as- 
pair parts supplied to the user for the 155- sembly 4933-626-4157 is used to 
mm howitzer M114, М114А1, and M123A1 — E Hs replenisher or recuper- 
are listed in appendix II which is the author- TOF Дац ‚ 
ity for requlsitioning replacements. Repair (5) Spanner wrench 4988-616-7087 is 
parts supplied to organizational maintenance used to unscrew (clockwise) or screw 
are listed in ТМ 9-1025~200-20P (counterclockwise) the firing pin 
" housing from or onto the rear of 
62. Common Tools and Equipment the firing mechanism housing assem- 
Standard or commonly used tools and bly. | 
equipment having general application to this (6) Non-adjustable _ Spanner wrench 
materiel are authorized for issue by tables 5120-723-0275 is used to remove 
of allowances and tables of organization and or install the breechblock driver re- 
equipment. talning ring from the breechblock 
carrier. 
63. Special Tools and Equipment (T) Vent cleaning tool 4983-601-9667 
a. Special tools and equipment designed is used to clean and ream the ob- 
for operation and organizational maintenance, turator spindle vent. 
Section 11. LUBRICATION 
64. Lubrication Order (LO) points (figs. 94, 95, 96, and 97) prescribes 


cleaning and lubrication procedures as to lo- 
Lubrication order LO 9-1025-200--100 (figs. cation of fittings and oil holes, and inter- 
90, 91, 92, and 98) and localized lubrication vals and proper materials for lubrication of 
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this weapon. This order is issued with the 
weapon and must be carried with it at all 
times. In the event a weapon is received 
without a lubrication order, the using organi- 
zation shall immediately requisition one. Re- 
fer to DA Pam 810-4 for lubrication order 
of current date. Lubrication which is to be 
performed by ordnance personnel is included 
on the lubrication order in NOTES 9 and 
10. TM 5—2805-204-14 covers lubrication 
of the gasoline engine by ordnance mainte- 
nance personnel at repair or overhaul. 


65. General Lubrication Instructions 
Under Usual Conditions 


a. Service Intervals. Service intervals speci- 
fied on the lubrication order are for normal 
operation and where moderate temperature, 
humidity, and atmospheric conditions prevail. 


b. Lubrication Equipment. Each weapon 
is supplied with lubrication equipment ade- 
quate for its maintenance. This equipment 
will be cleaned both before and after use. 
Lubricating guns will be operated carefully, 
so as to insure a proper distribution of 
lubricant. 


с. Points of Application. 

(1) Grease and ol points. Lubricating 
fittings, grease cups, and oil holes 
are shown in figures 94, 95, 96, 
and 97 and are referenced on the 
lubrication order. Wipe these devices 
and the surrounding surfaces clean 
before lubricant is applied. If a fit- 
ting is missing, cover the hole with 
tape as a temporary expedient to 
prevent the entrance of dirt. A new 
fitting must be installed as soon as 
possible. 


(2) Wheel bearings. Clean and lubri- 
cate wheel bearings as follows: 


(a) Wash all of the old lubricant out 
of the bearings and from the in- 
side of the hubs with volatile min- 
eral spirits or dry-cleaning sol- 
vent and dry the parts thor- 
oughly. 


Caution: Bearings must not be 
dried or spun with compressed air. 
See TM 9-214 for care and mainte- 
nance of bearings. 


(b) Pack the bearing by hand or with 


a mechanical packer introducing 
the lubricant carefully between 
the rollers. Do not smear grease 
only on the outside of the bearing 
and expect it to work in. Great 
care must be exercised to insure 
that dirt, grit, lint, or other con- 
taminants are not introduced into 
the bearing. If the bearing is not 
to be installed immediately after 
repacking, it should be wrapped in 
clean oil-proof paper to protect 
it from contaminants. 


(c) After the bearing is properly lu- 


bricated, pack the hub or wheel 
with & sufficient amount of lubri- 
cant to uniformly fill it to the in- 
side diameter of the outer race (ap- 
proximately one pound of grease). 
Coat the spindles and hub caps 
with a thin layer of lubricant (not 
over 1/16-inch) to prevent rust- 
ing. Do not fil the hub caps 
to serve as grease cups under 
any circumstances. They should 
be lightly coated, however, to pre- 
vent rusting. 


(8) Gasoline engine ой filter. Remove 


the hexagon head screw and washer 
securing the oil filter shell to the oil 
filter cover (fig. 98). Remove and 
discard gasket and oil filter element. 
Clean the filter shell Install a new 
filter using a new gasket. 


Caution: On reassembly, tighten 


the screw only enough to prevent leak- 
age. 


(4) Hydraulic unit. transfer case. When 


adding or refilling the transfer case 
with oil, remove the filter assembly 
next to the filler plug and clean 
or replace if necessary. Replace filler 
plug if damaged (fig. 94). 
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в LO 9-1025-200.10, 8 Pet 


LUBRICATION ORDER 


Ш 


HOWITZER, MEDIUM, TOWED: 155-MM, M114 AND М114А1: 
AND 
HOWITZER, MEDIUM, TOWED: AUXILIARY PROPELLED, 155-MM, M123A1 


References: TM 9-1025-200- 12 


Lubrieott ll! be performed preseribed by this lubricotion NOTE 
onder ig nab grund — — 


Cleon fittings befere lubricating. Clean perie with THINNER 

PAINT, MINERAL SPIRITS: (TPM) or ORY ING SOLVENT, 

b bry before ivbricoring For exception soe neve 3), Lubricate 
өгө points on beth sides of equipment, 


LUBRICANT INTERVAL INTERVAL - LUBRICANT 


C, fig. 96 — Recoil Cylinder Repien- 
isher Oil Filling Velve 
Plug (as required) 


A, Fig. 96 — Е Recoil Slide | | | 
een and сое? with е D, Pig. 96 
@ thin film) 1 d End Sleeve 


<=, fig. 96 


5, Fig. 6 — Yoke Uner Bai | B — ro 
| a E, Pig. % 


o ee =e 
) dii ой Filling Velve Plug «— M, fig. 96 
(Reestobl ish reserve 
before firing) — P, Fig. 96 
L, fig. 96 == treech Mechenion 
Hinge Pin Өеееккбіу oN, Pig. % 
а, ғо. 4-- — 
R, Fig, — Obtereter Spindle —$, Fig. 96 


CANNON ANO RECOIL MECHANISM 


° REY . 


06-1 - LUBRICATING OIL, INTER 
COMBUSTION ENG INE: 


ФАА - GREASE, AUTOMOTIVE АМО ARTILLERY: 
PL  - LUBRICATING OIL, GENERAL PURPOSE: 
OHT - HYURAULIC FLUID, PETROLEUM 


00600 - appt Оң, GEAR, | оою | 
ҚА 3 
CR - CLEANING COMPOUND, SOLVENT: 


Figure 90. Lubrication order. 
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INTERVAL - LUBRICANT 


e, Fig. 9 — Firing Josh, Worm 


ask Wem Sheft — Q, .%7 
vis Seong MIA only) i: 
Gearing GAIA! Ому) 
28 Plunger, 
М, Ag. 97 — ші ет @AA ен sen tack 
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s Po. 97 => Pe (Clos Ач eH) Pana rep A, fig. М 
CC, Pig. 9 — Steck Adjuster ФАА (5 pt. Capesity) 
plug hole) ае d ies aC, Fig. М 
00, Pig. 97 — бй» Сәбе) @AA ҮЛҮ" ly) 
Rearing бес nate 1) өлемі Drive Unt — B, Fig. 97 
Of, ig. 99 = Teall Hinge Pla м Orein Plug (4123A1 only) 
бе саво толыға, plug) — — — AA, Fig. 97 
W, Fig. Wome Travoniag tovel Goer ФАА clean end 
Fling Jock Pinion Shaft Ще P, Fig. 97 
сөресі) Do net fill Trovening Are Searing M ot, Fig. 97 
eh пча) Anche: Pins — 08, Fig. 97 
X, 09. Wome Blevetlon undubesl GAA (See note 1) 
Shaft Bell Bearing Traveling Loch Hinge | o N, Fig. 97 
— — Belt and Seering е 
2,7% — n CNN — G, Pig. 
9— Teall Lock Unk ” н ave — T, Fig. 97 
6, Pig. 97 — Comer Assembly GAA Pinten (Clean end eil) 
ФАА! ents} Мане Thrust Roller е V, Fig. 97 
(See nete 5) 
F, Pig. 9 —— Canter Wheel Ante бда Treil Loch -— Y, Fig. 97 
безл 
MIHA 
م‎ мее) 
FOW ene FOLD 
A, Pig. 97 Firing Jock Ratchet ” ФАА Firing Jock Ratchet — B, Fig. 97 
м басарға Plug өлі 
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= 5* E 
экйыеаёө 
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Figure 91. Lubrication order~Continued. 
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LUBRICANT 
3042 Тгетісг Caso РИ! ow E, fig. М 
: el 
rd e 
Transfer Case Filter: «— P, Pig. М 
clean end install)” 
Ot! Level Dip Эн -—, Fig. 18 
FOLD FOLD 
оё Слове ОН <--С, Pig. 95 
ГІ ond мегі oop heck 
pol 
Сенімен Өніп fug OS Magneto Com Wisk — Pig. 90 
Mp check levels (pne er two dropa) 
Carisa treather Cap 
, Clean 
—— 
бла ысымен не «— M, Pig. М 
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Figure 98. Lubrication order-Continued. 
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- NOTES - 


1. BRAKE CAMSHAFT SLEEVE BEARING ANO BRAKE 4. Ой CAN POINTS - Lubricate weekly the following items with 

ANCHOR PINS - Lubricate ot time of оппо! wheel be ar ing PL: hondwheel hendles, firing jock rotchets, plungers ond keys, 

lubricotion, Remove the plug, insert с fitting ond sparingly traveling lock pins, hond breke lever latches, hond breke lever 

lubricate; reploce the plug after lubricotion. "өйөө knob, ч feck ratchet knob (MIA2 and M32) lotche:, 
trail jock assembly (MI23AT), ond power unit control linkage 

2. BREECH АМО FIRING MECHANISM Lubricote oll ports with (M12341). Lubricote ell exposed edjusting threads on the gosoline 

PL (excep? the gos check pod) ofter firing, Repeat lubrication on engine with OE every 25 hours. 

the following two consecutive days efter firing. Before lubricating, 

however, disassemble the доз check pod from the obturotor spindle 5. (ITEMS LUBRICATED AT TIME OF DISASSEMBLY BY 05 

clean all (except the gos check pod) with CR, wipe dry өлі АМО 09 MAINTENANCE PERSONNEL - Сгойе, trunnion 

oil A . Wipe the gos check pod with o dry cloth before beerings, equilibretor ond beserings, traversing hendwheel goor 

енетЫу. cote, troversi cose, elevating pinion beoring, elevating _ 
handwhee! that бы! beering, фе ае wem Gel. pintie 

3. OM BORE - " e —— ое thrust roller beering, bottom corriage liner, firing jock, treversing 

Repeat the cleaning wit on owing two consecut worm 

ofter firing. Make sure thot oll surfaces, including the rifling, ore Neun ыы ЫЫ айызы und caster wheel ан 

well coated., Оо not wipe dry. On the third day efter firing, 

cleon with CR, wipe dry, and lightly coot with PL. Frem then on, 

weekly clean with CR, wipe dry, and reoil with PL. 


FOLO FOLO 


REPORTING OF EQUIPMENT LUBRICATION ORDER IMPROVEMENTS The direc’ reporting of eros, omissions, ond recommendotions 
for improving this lubrication order by the individual user is authorized and encouroged. ОА Fom 2028 will be completed ond forwarded 
direct to: (Commend ing Generol, Headquarters U. 5. Army Weapons Command, ATTN: AMSWE-SMM-P, Rock hiang Arsenal, Rock Island, 
tilinois 6 . 


Сору of this Lubrication Order will remain with the equipment ot oll times; instructions contained herein оге mondotory and supersede oll 
conflicting lubrication instructions doted prior to the dote of the Lutrication Order. 


By Order of the Secretery of the Army: 


OFFICIAL: 
J. С. LAMBERT, HAROLD K. JOHNSON, 
Major Generel, United Stotes Army, Generol, United Stotes Army, 
The Adjutont General Chief of Steff 


Figure 93. Lubrication order—Continued. 


Cl, TM 9-1025-200-12 


- ^" 
tù Hag’ 
ч Ls 


WE 1308! i 


Figure 94. Localisec lubrication points—carriage M32. 


d. Reports and Recoras. 

(1) Report unsatisfactory perform- 
anoe of prescribed petroleum fuels 
and lubricants or preserving mate- 
rials in accordance with TM 38- 
760. 

(2) Maintain a record of lubrication 
of the weapon on DA Form 2408-2 


(Equipment Lubrication Record) in 
the equipment logbook. 


66. General Lubrication Under 
Unusual Conditions 


a Service Intervals. Reduce service 
intervals specified on the lubrication 
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Figure 95. Localized lubrication points—carriage M32—Continued. 


order to compensate for abnormal oper- 
ation and extreme conditions such as high 
or low temperatures, prolonged periods 
of firing, continued operation in sand or 
dust, immersion in water, or exposure to 
moisture. Any one of these operations or 
conditions may cause contamination and 
quickly destroy the protective qualities of 
the lubricant. Intervals may be extended, 
during inactive periods, to the intervals 
required for adequate preservation. 
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b. Changing Grade of Lubricant. Lubri- 
cants are prescribed in the "KEY" in 
accordnance with three temperature 
ranges; above +32° F., +40° to -10° F., and 
0° F. to -65° F. Change the grade of lubri- 
cants whenever weather forecast data 
indicate that air temperature wil! be con- 
sistently in the next higher or lower 
temperature range or when sluggish 
operation caused by thickening lubricant 
occurs. Normally no change in grade will 
be made when a temporary change 
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Figure 96. Localized lubrication pointe—howitzer and recoil mechanism. 
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Figure 97. Localized lubrication 
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Figure 98. Installing oil filter. 


in temperature is encountered. However, if 
the operation of the materiel is hampered by 
a drop in temperature, a change in grade 
of lubricant will be made to restore normal 
operation even if the drop in temperature is 
expected to be only temporary. 

с. Extreme Cold—Weather Lubrication. See 
TM 9-207 for instructions on necessary spec- 
ial preliminary lubrication of the weapon. 
Sighting and fire-control equipment is nor- 
mally lubricated for operation over a wide 
range of temperatures. This materiel should 
be exercised frequently during periods of low 
temperature to insure proper functioning. If 
any of the equipment does not function 
properly, notify ordnance maintenance per- 
sonnel. Precautions to be observed and pro- 
cedure to be followed when bringing 
sighting and fire-control equipment indoors 
during freezing weather are prescribed in 
varagraph 54c and TM 9-207. | 

d. Extreme — Hot-Weather Lubrication. 
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Special lubricants will not ordinarily be re- 
quired at extremely high temperatures, as 
lubricants prescribed for temperatures above 
82° F provide adequate protection. However, 
more frequent servicing than specified for 
usual conditions is necessary because the 
heat tends to dissipate the lubricants. 


e. Lubrication for Humid and Salt-Air con- 
ditions. High humidity, moisture, or salt air 
tend to contaminate the lubricant, necessitat- 
ing more frequent service than specified for 
usual conditions. 

f. After-Fording Lubrication. 


(1) Immediately after weapon is towed 
from the water, if the tactical situa- 
tion permits, perform the following 
services: 


(a) Remove the wheels and hub as- 
semblies and thoroughly clean 
and dry all working parts of the 
brakes and wheel bearings. Lubri- 
cate the assemblies in accordance 
with the lubrication order. 


b) Empty the materiel of any ас- 
cumulated water, clean, dry, and 
apply the prescribed lubricant to 
all exposed unpainted surfaces, pay- 
ing especial attention to the bore 
and chamber, the recoil slides, 
and the equilibrator rods. 


(c) Remove drain plugs from the 
trails, allow trapped water to 
drain out, and instal the drain 
plugs (par. 104a). See that the 
four drain holes in the top car- 
riage (fig. 183) are open. 


(2) If parts of the materiel are acci- 
dentally submerged or badly splash- 
ed, apply temporary preservation 
and notify ordnance maintenance 
personnel so that necessary com- 
plete disassembly, cleaning, and lu- 
brication may be performed as soon 
as possible. 


(8) Salt-water immersion greatly  in- 
creases rusting and corrosion, espe- 
cially on unpainted surfaces. It is 
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most important to remove all traces 
of salt water and salt deposits from 
every. part of. the cannon and carri- 
age. Apply temporary preservation 
and notify ordnance maintenance per- 
sonnel so that necessary complete 


disassembly, cleaning, апа  lubri- 
cation may be performed as soon as 
possible. 


g. Lubrication After Operation Under 
Dusty or Sandy Conditions. If firing or pro- 
longed travel has occured under dusty or 
sandy conditions, clean and inspect all points 
of lubrication for fouled lubricants. Lubri- 
cate as necessary. 


Note. A lubricant which is fouled by dust and 
sand makes an abrasive mxiture that causes rapid wear 
of parts. 


67. Painting 


a. Materials for painting, prescribed for 
use by organizational personnel, are listed 
in appendix II. 

b. Instructions for preparation of the ma- 
(егісі for painting and methods of painting 
are contained іп TM 9-208-1 and TM 9-218. 
Camouflage painting information is соп- 
tained in FM 5-20. 

c. Do. not paint over identification plates 
ór serial numbers or working surfaces that 
are lubricated in accordance with the lubri- 
cation order. Identification plates will be 
kept coated with clear lacquer; if they have 
become rusty or corroded, they will first be 
carefully cleaned. 

d. Sighting and fire—control instruments 
will not be painted by the using organiza- 
tions. 


Section ІІ. PREVENTIVE MAINTENANCE CHECKS AND SERVICES 


68. General 


Preventive maintenance ís the systematic 
care, inspection, ànd servicing of equipment 
to.maintain that it is in serviceable condi- 
tion, prevent breakdowns, and assure maxi- 
mum operational readiness. Operational pre- 
ventive maintenance is accomplished by the 
equipment operator. The operator's role in 
the performance of preventive-maintenance 
services is: 

a. To perform the daily service each day 
the equipment is operated. 


b. To assist the organizational maintenance 
mechanics in the performance of any other 
scheduled periodic services specified by per- 
tinent technical manuals. 


c. To assist the organizational mainte- 
nance mechanics in the lubrication of the 
equipment in accordance with the pertinent 
lubrication order. 


69. Responsibility 


Operators are personally responsible for as- 
signed weapons. Squad, section, and platoon 
leaders are charged with supervisory re- 
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sponsibility for weapons pertaining to their 
commands. Unit and organization comman- 
ders are required to insure that weapons is- 
sued or assigned to their command are 
properly maintained in a serviceable condi- 
tion, and that they are properly cared for 
and used. 


70. Recording Repairs 


Repairs accomplished will be in accordance 
with procedures and standards prescribed in 
appropriate technical manuals. The equip- 
ment record system provides for recording 
repair required and accomplished on specific 
items of equipment. This will include, but is 
not limited to, adjusting, cleaning, and ге- 
placing. Deficiencies discovered before, dur- 
ing, and after operation that cannot be cor- 
rected by the operator will be entered on 
DA Form 2404. Deficiencies immediately 
corrected by the operator are not recorded, 
except when such corrections are made by re- 
placing parts or which constitute repairs 
above operational maintenance. Such repairs 
wil Бе recorded as organizational 
maintenance. 


71. General Procedures for All Services 
and Inspections 

a. The following general procedures apply 
to operational maintenance preventive—main- 
tenance services and all inspections, and are 
just as important as the specific procedures. 

b. Inspections to see if items are in good 
condition, correctly assembled or stowed, se- 
cure, not excessively worn, not leaking, and 
adequately lubricated apply to most items in 
the preventive-maintenance inspection proce- 
dures. Any or all of these checks that are 
pertinent to any item (including supporting, 
attaching, or connecting members) will be 
performed automaticaly, as general proce- 
dures, in addition to any specific procedures 
given. 

(1) Inspection for "good condition" is 
usually an external visual inspection 
to determine whether the unit is 
damaged beyond safe or serviceable 
limits. Good condition is explained 
further as meaning: not bent or 
twisted, not chafed or burred, not 
broken or cracked, not bare or 
frayed, not dented or collapsed, not 
torn or cut, and not deteriorated. 

(2) Inspection of a unit to see that it 
is "correctly assembled" or stowed 
is usually a visual inspection to see if 
the unit is in its normal position in 
the equipment and if all its parts are 
present and in their correct relative 
position. 

(8) Inspection of a unit to determine if 
it is “secure” is usually an external 
visual examination or a check by 
hand, wrench, or pry-bar for loose- 
ness. Such an inspection must in- 
clude any brackets, lock washers, lock- 
nuts, locking wires or cotter pins as 
well as any connecting tubes, hoses 
or wires. 

(4) By "excessively worn" is meant 
worn beyond serviceable limits or 
to a point likely to result in failure 
if the unit is not replaced before 
the next scheduled inspection. Ex- 
cessive wear of mating parts of link- 
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age connection is usually evidenced 
by too much play (lash or lost mo- 
tion). It includes illegibility as ap- 
plied to markings, data and caution 
plates, and printed matter. 

(5) Where the instruction 'tighten" ap- 
pears in the procedure, it means 
tighten with a wrench even if the 
item appears to be secure. 

(6) Such expressions as “adjust if nec- 
essary” or “replace if necessary" 
are not used in the specific proce- 
dures. It is understood that when- 
ever inspection reveals the need of 
adjustment, repairs, or replacement. 
the necessary action will be taken. 


c. Any special cleaning instructions re- 
quired for specific mechanisms or parts are 
contained in the pertinent section. General 
cleaning instructions are as follows: 


(1) Use dry-cleaning solvent or mineral 
spirits paint thinner to clean or wash 
grease or oil from all metal parts, ex- 
cept those exposed to powder 
fouling during firing. This solvent 
will not readily dissolve the corrosive 
salts from powder and primer 
compositions. 


(2) Use rifle-bore cleaner to clean all 
armament parts which have been ex- 
posed to powder fouling during fir- 
ing. 

Note. Rifle-bore cleaner is not а lubri- 


cant. Parts which require lubrication will be 
wiped dry and oiled. 


(8) After the parts are cleaned, rinse 
and dry them thoroughly. Apply a 
light grade of oil to all polished 
metal surfaces (other than optical in- 
struments) to prevent rusting. 


(4) When authorized to install new 
parts, remove any preservative ma- 
terials, such as rust-preventive com- 
pound, protective grease, etc.; pre- 
pare parts as required (oil seals, 
etc.); and for those parts requiring 
lubrication, apply the lubricant pre- 
scribed in the lubrication order. 
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d. General precautions in cleaning are as 
follows: 

(1) Dry-cleaning solvent or mineral 
spirits paint thinner is flammable 
and should not be used near an 
open flame. Fire  extinguishers 
should be provided when these ma- 
terials are used. Use only in well- 
ventilated places. 

(2) These cleaners evaporate quickly and 
have a drying effect on the skin. If 
used without gloves, they may cause 
cracks in the skin and, in the case 
of some individuals, & mild irritation 
or inflammation. 

(8) Avoid getting petroleum products, 
such as dry-cleaning solvent, miner- 
al spirits paint thinner, engine fuels, 
or lubricants, on rubber parts as they 
will deteriorate the rubber. 

(4) The use of diesel fuel oil, gaso- 
line, or benzene (benzol) for clean- 
ing is prohibited. 


e. To prevent formation of damaging mil- 
dew, shake out and air the canvas cover for 
several hours at frequent intervals. Have any 
loose grommets or rips in the canvas re- 
paired without delay. Failure to make im- 
mediate repairs may allow & minor defect to 
develop into major damage. Mildewed can- 
vas is best cleaned by scrubbing with a dry 
brush. If water is necessary to remove dirt, 
it must not be used until mildew has been 
removed. If mikdew is present, examine fab- 
ric carefully for evidence cf rotting or weak- 
ening of fabric by stretching and pulling. If 
fabric shows indication of loss of tensile 
strength, it is probably not worth retreat- 
ment. If not damaged, notify organizational 
maintenance personnel so that steps can be 
taken to have the canvas retreated. Oil and 
grease can be removed by scrubbing with is- 
sue soap and warm water. Rinse well with 
clear water and dry. 


f. Identification plates, caution plates, and 
instruction plates found to be in a rusty con- 
dition should be thoroughly cleaned and 
heavily coated with clear lacquer. 


72. Basic Preventive Maintenance 


Inspect and service the weapon as described 
in paragraphs 9 and 10 at least once every 
six months and after any extended travel 
with the weapon, as the tactical situation 
permits. 

a. Rust, dirt, grit, gummed vil, and water 
cause rapid deterioration of all parts of the 
weapon. Particular care should be taken to 
keep all bearing surfaces and exposed un- 
painted parts clean and properly lubricated. 
Wiping cloths, rifle-bore cleaner, 
mineral spirits paint thinner, and lubricants 
are furnished for this purpose. Remove all 
traces of rust from finished surface with cro- 
cus cloth, which is the coarsest abrasive to 
be used by organizational personnel. A 
coarser abrasive may be used on unfinished 
parts. Take care not to change the shape 
or dimensions of part. 

b. Repaint painted surfaces as required to 
cover nicks, scratches, and worn spots which 
expose bare metal (par. 67). Complete re- 
painting is not necessary. 

c. Tighten loose parts, as necessary. 

d. Each time a weapon is disassembled 
for cleaning or repair, carefully inspect all 
parts for cracks, excessive wear, rust, and 
like defects which might cause malfunction 
of the howitzer. See table 5 оп trouble- 
shooting for information on certain parts 
which when worn, damaged, or improperly 
adjusted cause definite malfunctions. Thor- 
oughly clean and properly lubricate all parts 
before assembly. 

e. Use only tools that are provided and see 
that they fit properly. Tools that Uo not fit 
will fail and may cause damage to parts. 

f. At least every six months, check the 
equipment log book to see that all modifi- 
cation work orders have been applied. A list 
of current modification work orders is pub- 
lished in DA Pam 810-4. No alteration or 
modification will be made by organizational 
personnel, except as authorized by official 
publications. 


g. When the materiel is not in use, install 
the proper covers. 


h. When a canvas or other type cover is 
used during periods of inactivity, moisture 
may form on metal surfaces by condensation. 
To prevent rusting, remove the covers at 
least weekly, and dry all surfaces thor- 
oughly. Coat unpainted surfaces with the 
prescribed lubricant. In cold weather, apply 
lubricant sparingly (par. 66с). 

i. It is necessary to exercise the materiel 
in the hands of the troops, frequently. This 
means the working and operation of all mov- 
ing parts, except the recoil mechanism, with- 
out actually firing the gun. Exercising the 
materiel should occur at least once a week 
in ordinary climates. If the weapon is not 
fired during a period of six months, notify 
ordnance personnel to exercise the recoil 
mechanism. 

j. Promptly report unsatisfactory per- 
formances to ordnance office responsible 
for maintenance in accordance with AR 750- 
b, if correction is beyond the scope of or- 
ganizational maintenance. 
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73. Preventive Maintenance by Operator(s) 


a. Purpose. To assure maximum opera- 
tional readiness, it is necessary that the 
equipment be systematically inspected at inter- 
vals every day it is operated, so defects may 
be discovered and corrected before they re- 
sult in serious damage or failure. Certain 
scheduled maintenance services will һе per- 
formed at these designated intervals. Any 
deficiencies discovered that cannot һе cor- 
rected by the operator, or corrected by re- 
placing parts will be reported on DA Form 
2404. 


b. Daily Preventive-Maintenance Service. 
Each piece of equipment will be inspected 
each day that it is operated. 


74. Specific Procedures for Oporators 


Table 8 gives specific procedures to be 
performed on the equipment by the opera- 
tor for each daily service. 


Table 3. Preventive Maintenance Checks and Services 


ilu = E 


— — [Equipment log book. Insure it is present, complete, and cover is not torn; |8 


check for proper stowage. 
— 10 — 18 |Breech mechanism. Open and close breech several times checking for|39/(1) 
smooth (2) 
Check headspace adjustment. 85e 
ЕЕ 11 ыш 19 [Firing mechanism. Check to see that it is functioning properly and firing |90 


lock locks in both positions. 


~~ | Tools. 


Inspect for presence of all tools, condition, and ргор- |9, 62, 63 


er stowage. 


20 |General condition. Inspect for overall condition as follows: paint cracks, | 67, 71 


broken welds, rust, missing or damaged 


parts. 
21 | Elevating and traversing | Check for smooth operation of elevating and travers- |98 
mechanism. 


exceed 1/6 of a turn of handwheel. 


23| Recoil mechanism. 


Check air holes at rear of replenisher piston guide [94а 


making sure they are not clogged. 
Check for oil leakage. 
Check for smooth operation and length of recoil. 


-- | Firing jack. 


Operate jack to check for smooth operation. 48a 
--| Tires, wheel, and brakes. | Check tires for cuts, stones, nails and air pressure|114 
(correct pressure is 50 pei). 
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Table 8. Preventive Maintenance Checks and Services—Continued. 


Interval 
Sequence No. 


and 
ны: 
nid 


Check wheel retaining nuts and insure they are tight| 114 
(use wrench). 
Check for moisture in air filters and air tank. 119, 122c 
Test air brakes for functioning and leaks. 122 
Apply handbrakes and see that they hold weapon ве-| 39c, 119c 
curely in position. 122b 
Sighting and fire control |Visually check instruments for smears, dirt, and for-|146 
instrument. eign objects on lens and windows. Тһе controls 
must operate properly and instruments must be in 
serviceable condition. 
Wheel drive unit Inspect fastener pin assembly. It must be adjusted| 106b 
(M128A1 only). so that it holds the unit snugly against the car- 
riage wheel. 
Check lubricating fluid level. 39е 
Check drain and fill plugs to be sure they are tight-|39c 
ened securely. 
See that fastener locks hold the hydraulic motor to j 136 
the drive units. 
Hydraulic hose assemblies Check hose assemblies for leakage at loose connections | 122 
(M123A1 only). and condition of the hose clamps, supports, and 
brackets. 
Hydraulic power unit Check linkage for damaged or bent rods. 186h, i 
(M128A1 only). 
Check hydraulic tubing for loose connections and | 186f 
1 
Check hydraulic fluid level tube on reservoir tank and j 39c 
add oil as 
Hydraulic power unit Check lubricating oil in transfer case and add oil as j 89c 
(M128A1 only) required. 
continu Inspect to see that all latches and fastening pins are|39c 
properly engaged. 
Gasoline engine (M128A1|Make a visual inspection of the engine for cracks,|9, 10 
only). breaks, and loose or missing hardware. Inspect in- 
side the shrouds for loose connections, damage, and 
signs of tampering. Look for fuel or oil leaks 
under and around the unit. Do not operate the en- 
gine until all deficiencies are corrected. 
Check the engine oil level and add oil as required. | 89e 
Clean dust and dirt from the engine shrouds, air іп-| 9, 10 
take housing, and cylinder cooling fins. 
Gasoline engine Inspect the engine for unusual operation, such asj 39c, 188 
(M123A1 only) overheating, excessive vibration, failure to deliver 
full power, and failure to respond to controls. If 
noises or irregularities are noticed, stop the engine 
at once and correct or report the deficiencies to or- 
ganizational maintenance. Do not resume operation 
until the deficiencies have been corrected. 
Trail jack (M123A1 Check to see that trail jack assembly is secure in the|89d, 132 
only). left trail, operates freely, and does not slip. 
Caster wheel (M123A1  |Inspect tire for cuts, stones, nails, and air pressure|127 
only). (correct pressure is 35 pei). 
Check to be sure that spade key holding the caster |39Ь 


assembly is secure. 
Missing sequence numbers purposely omitted. 


75. Preventive Maintenance by 
Organizational Mechanic 


The following paragraphs prescribe and 
describe the quarterly inspections, tests, and 
adjustments that must be made in the per- 
formance of organizational preventive main- 
tenance. The services performed and all de- 
ficiencies and shortcomings discovered dur- 
ing its performance will be recorded and re- 
ported es prescribed in Army Equipment 
Record Procedures, ТМ 88—750. 


76. General 


Preventive maintenance is the systematic 
care, inspection, and servicing of equipment 
to maintain it in serviceable condition, pre- 
vent breakdown, and assure maximum oper- 
ational readiness. Organizational preven- 
tive maintenance is accomplished by the or- 
ganizational mechanics. Their role in the 
performance of preventive-maintenance serv- 
ices is: 

a. To perform the monthly scheduled pe- 
riodic services specified by pertinent techni- 
cal manuals. 

b. To lubricate the equipment in accord- 
ance with the pertinent lubrication order. 


77. Recording Repoirs 


Repairs accomplished will be in accord- 
ance with procedures and standards pre- 
scribed in appropriate technical manuals. 
The equipment record system provides for 
recording repairs required and accomplished 
on specific items of equipment. This will 


include, but is not limited to, adjusting, 


cleaning, replacing, and straightening. Defi- 
ciencies and shortcomings not corrected by 
operators or crew, or those discovered dur- 
ing periodic inspections, will be corrected 
insofar as possible by organizational mainte- 
nance personnel. These repairs will be in- 
dicated on DA Form 2404 and recorded on 
the organizational maintenance record of the 
equipment log book. 


78. General Procedures 


a. Automatically Applied. All of the gen- 
eral procedures given in the operator's man- 
sal will be followed. Organizational - me- 
.hanies must be so thoroughly trained іп 
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these procedures that they apply them auto- 
matically at all times in the performance of 
their duties. 

b. Operator Participation. The driver or 
crew usually accompanies the equipment and 
assists the organizational mechanics in the 
performance of organizational periodic 
services. 

c. Plates. Identification, caution, warning, 
and instruction plates made of steel rust very 
rapidly. When they are found to be in a 
rusty condition, they should be thoroughly 
cleaned and heavily coated with an appli- 
cation of lacquer. Refer to TM 9-218. 

d. Services, Organizational services are 
defined by, and restricted: to, the following 
general procedures unless approval has been 
given by the supporting ordnance organiza- 
tion. 

(1) Adjust. Make all necessary adjust- 
ments in accordance with instruc- 
tions contained in the pertinent sec- 
tion of this technical manual or ap- 
plicable technical bulletins. 

(2) Clean. Clean the unit as outlined 
in paragraph 71 to remove old lubri- 


cant, dirt, and other foreign 
material. 
(8) Special lubrication. This applies 


either to lubrication operations that 
do not appear on the lubrication or- 
der or to items that do appear but 
which should be performed in con- 


nection with the maintenance 
operations. 
(4) Service. This usually consists of 


performing special operations; such 
as draining and refilling units with 
fluid or oil, changing fluid or oil, 
cleaning the ой filter, air cleaner, or 
cartridges. 

(5) Tighten. All tightening operations 
should be performed with sufficient 
wrench torque (force on the wrench 
handle) to tighten the unit accord- 
ing to good mechanical practice. Use 
a torque wrench where specified. Do 
not overtighten as this may strip 
threads or cause distortion. Tight- 
ening will always be understood to 
include the correct installation of lock 
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washer, lock nuts, locking wire, or 
cotter pins to secure the tightened 
nut. 

(6) Modification work order application. 
The owning organization will enter 
on DA Form 2408-5 а! required 
modification work orders (MWO's) 


preventive-maintenance procedures at one 
time, they can sometimes be handled in sec- 
tions. Plan to complete all operations with- 
in the week, if possible. All available time 
at-halts and іп bivouac areas must be uti- 
lized, if necessary, to assure that maintenance 
operations are completed. 


applicable to the equipment upon 

receipt of the official MWO, re- 

gardless of the level responsible for 
applying the modification. 

e. Special Conditions. When conditions 

make it difficult to perform the complete 


79. Specific Procedures for Organizational 
Maintenance Mechanics 


Table 4 gives the specific procedures to be 
performed on the equipment by organiza- 
tional personnel for each monthly service. 


Table 4. Preventive Maintenance Checks and Services 


Organisational Monthly Schedule 
Sequenc Item to be Paragraph 
number inspected Procedure reference 


1 Overall cover. Remove cover and check for loose grommets, tears, or | 7le 


mildewing. 


2 Barrel assembly. Check for unusual wear and damage in bore or corro- | 10, 82 
sion and damage to external surface. 
8 Breech mechanism. Open and close breech several times, checking for | 39f(1) (2) 


smooth operation. 

Check to see that it is functioning properly and fir- | 90 
ing lock locks in both positions. 

Inspect for overall cendition as follows: paint, cracks, 
broken welds, rust, and missing or damaged parts. 


4 Firing mechanism. 


5 General condition. 


6 (Trails. See that trail lock and trail locking retainer pin se- | 1085 
curely locks trails. 
Inspect for trapped moisture. 104 
7 Top and bottom carriage. Check four drain holes, making sure they are not |96 
clogged. 
Check elevating and traversing mechanism for smooth- | 98 
ness of operation. 


Inspect elevating and traversing arcs and pinions for | 98d 
burs, chips, and cracks. 

Check handwheel backlash (must not exceed 1/6 of a | 98 
turn of handwheel). 


Check adjustment of equilibrators. (Equilibrators are | 100a, b 
properly adjusted when the howitser is slightly 
muzzle heavy when unloaded, and slightly breech 
heavy when loaded.) 
8 [Recoil mechanism. Check for fluid leakage. 94a 
Exercise replenisher making sure that the piston moves. | 94c, e 
Check air holes at rear of replenisher piston guide | 94a(2) 
making sure they are not clogged. 
9 Firing jack and travel Check firing jack plunger cover for rips or mildew- | 71е 
lock. ing (carriage M1A1 only). 
10 Tires, wheels, and brakes. Check tires for cuts, stones, nails, and air pressure | 114 
(correct pressure is 50 psi). 
Check wheel retaining nuts and insure they are tight. | 114 
Check air filters and air tank for moisture. 119d, f 
Apply handbrakes and see that they hold weapon se- | 11% 
curely in position. 
Test for leakage in air system. 122a 
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Table 4. Preventive Maintenance Checks and Services—Continued 


Sequence 
number 


14 


15 


16 
17 


18 


19 


Organizational 


Rm — 
inspected 


Equipment log book 


Panoramic telescope 
M12A7C. ` 


clescope mount M25 


Instrument light M34 
and aiming post light 


Fuse sctters M26 and M28 


asolinc enginc 


ignition switch 


Monthly sehedule 


Road test the weapon and make the following checks: Apply air 
brakes several times to check proper operation. Note unusual 
side pull or drag. Adjust in accordance with paragraph 122. 

Test emergency brake application 

Check for unusual or excessive noises caused by improper adjust- 
ment, worn or loose parts, and lack of lubricant. 

After road test, feel whecl hubs and brake drums for overheating. 

Check to sec that binder and cover are not torn or mutilated. 

Insure that all DA Forms required are present, legible and up-to- 
date. 

Look through tclescopc. There will be no cracked elements, 
smears, scratches, condensation, or fungus on optics. 

Rotate elevation and azimuth micrometer knob. There will be no 
irregular movement or backlash when rotation of knob is 
reversed. 

Press throwout lever. Lever must release gearing when pressed and 
return thc worm into mesh when released. 


Ballistic reticle must illuminate when instrument light is turned on. 


There will be no irregular movement or backlash when cross level 
and elevation knob arc rotated. 

Vials will not be cracked, broken, or loosc in thcir mountings. 

Tangent screws must not be damaged and must be free to move. 

Locking screws will function properly. 

Wing knob movement will be under spring tension, have a smooth 
movement, and will properly lock telescope in place. 


Remove dirt, dents, nicks, burs, and paint from mounting surfaces. 


Check toggic switch and lamp, with batteries installed, and scc if 
switch will function properly and the lamp will turn on and off. 


Check for dents in сазе, and check to sec if batteries will slide 
in and out of case. Parts should not be bent or missing. 

Visually check level vials to be sure they arc not broken, cracked, 
or loose in mounting. 

Check moveable parts to sec if they function without unduc 
irregularitics, looseness, or tightness. 

Also, be sure the plunger spring will have sufficient tension to 
maintain firm contact between plunger іссіһ and frame. 

Visually examine frame shoes and segment tecth for nicks, burrs, 
dirt, or paint on these surfaces. 

Aiming post will be complete with cover and equipment. 

Scales and indexes are legible. Scales rotate freely when 
thumbscrew is loosencd. 

Inspect spark plugs. Clean and regap to 0.030 inch. 
Replace damaged plugs. 

Inspect ignition switch for loose mounting and improper oper- 


ation; the magneto ground lead for breakage and loose connection. 
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FSN 


8135-292-9728 


7920-255-7536 
7920-205-2401 


8020-242-7266 


7510-223-6700 
7510-223-6701 
7930-227-1887 
6850-753-4967 
6850-224-6663 


5350-192-5051 
5350-192-5049 
5350-192-5047 
5350-221-0872 


8305-224-8286 
8305-222-2423 


8030-231-2353 
8030-231-2349 
8010-297-2124 
6505-104-9000 


9150-190-0905 
9150-190-0907 


9150-935-9807 
9150-935-9808 
9150-935-9809 


8010-166-1703 
8010-166-1688 
9150-111-3199 
9150-577-5841 


9150-261-7904 
9150-257-5440 


9150-231-6689 


Table 4.1. Expendable and Consumable Supplies 


Symbol 


BARRIER MATERIAL, GREASEPROOFED, WATER-PROOFED, FLEXIBLE: Moldable, 
self-adhering coating, hvy duty, 36 w, 100 yd roll MIL-B-121, amend 2, type II, grade С, 
class 2 (81349). 

BRUSH, CHASSIS AND RUNNING GEAR: 2 fiber clear of block, 2% block w, w/handle, 
wood, % dia, 2% block w, 3% block lg, 21% o/a ig H-B-181 (81348). 

BRUSH, CLEANING, TOOL AND PARTS: Chinese bristle, rd, brush part clear of block 2 
lg, 1% dia MS 16746-29 (96906) 

BRUSH, PAINT: fl, sq-edge, hog bristle, 3 w, 7/8 thk, 3 1/4 exposed lg, 3 in. size H-B-420, 
class 1, grade B (81348). 

CHALK, MARKING: rd tapered, enameled, 4 ig SS-C-255 (81348). 

Blue (taper dia. 7/8) 
White (taper dia. 1 to 7/8) 

CLEANING COMPOUND, OPTICAL LENS: liquid, 1 qt cntr 

CLEANING COMPOUND, SOLVENT: powder 5 oz cntr 0-1-490 (81348). 

CLEANING COMPOUND, RIFLE BORE: solution type, 1 gal can MIL-C-372. 

CLOTH, ABRASIVE: al-oxide, jean-cloth-backing, closed-coat, 9X11 sheet, SO-shect siceve. 
P-C-451, type I, class 1 (81348). 

_ Grit no. 180 (gr 5/0) 
Grit no. 120 (gr 3/10) 
Grit no. 80 (gr 1/0) 

CLOTH, ABRASIVE: crocus, ferric-oxide and quartz, jean-cloth-backing, closed-coat, 9X11 
shect, 50-shect sleeve P-C-458 (81348). 

CLOTH, BURLAP: jute, 9 oz per sq yd, natural color, 60 w CCC-C-467 (81348). 

CLOTH, CHEESECLOTH, COTTON: natural color, unshrunk, 1.60 oz per sq yd, 38% w 
ССС-С-440 (81348). 

CORROSION PREVENTIVE COMPOUND: Petrolatum, hot application, soft film CL 
MIL-C-11796A, class 3 (81349). 

5 Ib can 
25 Ib pail 

ENAMEL: olive drab, semigloss, 1 gal, color X24087 TT-E-485 (81348). 

ETHYL ALCOHOL, TECHNICAL: 95 percent, (for cleaning optics of sighting and fire- 
control equipment), 1 gal сап JAN-A-463, grade 1 (81348). 

GREASE, AUTOMOTIVE AND ARTILLER Y: minus 65 deg to plus 125 deg F. efficient 
temp range MIL-G-10924 (81349). 

5 1b can, type V, cl 2 
35 Ib pail, type I 

HYDRAULIC FLUID, PETROLEUM BASE: preservative, hyd equip MIL-H-6083 (81349). 
1 qt can, type 1 
l gal can, type ! 

5 gal pail, type | 
LACQUER: brushing, nitrocellulose, quickdrying, clear. 
1 1 pt can, MIL-L-1118 (81349) 
1 qt can, TT-L-26 (81349) 

LUBRICATING OIL, ENGINE: 5 gal pail MIL-L-21260 (81349). PE 

LUBRICATING OIL, GEAR, MULTIPURPOSE: universal type изе, 5 gal pail, grade 80 
MIL-L-2105 (81349). 

LUBRICATING OIL, GEAR, SUB-ZERO: 0 deg to minus 65 deg F. opcrating temp 
MIL-L-10324 (81349). 

1 qt can 
5 gal drum 

LUBRICATING OIL, GENERAL PURPOSE: non-corrosive, low temp VV-L-800 (81348). 

1 qt can, type V, cl 6 


RBC 


PL-S 


GO-80 


FSN 
9150-231-9062 


9150-231-2361 
9150-231-2356 
9150-985-7232 


9150-257-5449 
9150-223-4129 


9150-189-6927 
9150-186-6668 
9150-186-6681 
9150-188-9858 


9150-402-4478 
9150-242-7603 
9150-889-3523 


6640-663-0832 
7920-205-1711 


1920-240-2559 
8135-877-7502 
8135-269-8092 


8135-584-5785 


8010-242-2089 
8010-558-7026 


8010-160-5791 
8010-160-5794 


6810-664-0387 
6810-664-0388 
6810-551-1487 
4020-241-8875 
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Table 4.1. Expendable and Consumable Supplies —Continued 


5 gal pail, type I 

LUBRICATING OIL, GENERAL PURPOSE: Noncorrosive MIL-L-3 150 (81349). 
1 qt can, type V, cl 4 
5 gal pail, type 1 

LUBRICATING OIL, GENERAL PURPOSE: 5.43 centistokes at 210 deg F. max viscosity, 
5 gal pail, type 1 MIL-L-15016 (81349). 

LUBRICATING OIL, INSTRUMENT: (For fire control instruments) МІ! -L-6085 (81349). 
4 oz can 
1 qt can 

LUBRICATION OIL, INTERNAL COMBUSTION ENGINE: Above minus 20 deg F. operating 
temp, type 1 MIL-L-2104 (81349). 


pail 
LUBRICATING OIL, INTERNAL COMBUSTION ENGINE: 0 deg to minus 65 deg Р. 
operating temp MIL-L-10295 (81349). 
1 qt can, type I 
5 gal pail, type 1 
LUBRICATING OIL, WEAPONS: preservative, vapor inhibited, general purpose, 1 qt can 


MIL-L-46002 (81349) 
PAPER, LENS: tissue, sheet form, 5 lg, type I NNN-P-40 (81348). 
RAG, WIPING: cotton, bleached or unbleached, mixture of white оғ colored, designed for 
general purpose use, 50 Ib bale DDD-R-30 (81348). 
SPONGE, CELLULOSE: rect, 3% w X 4% lg X 1 7/8 thk LS-626 w 
TAPE, PRESSURE SENSITIVE: 60 yd roll, 1/4 w PPP-T-60 (81348). 
TAPE, PRESSURE SENSITIVE, ADHESIVE: Cloth backing, opaque, oil and water resistant, 
green color, 4 w, 60 yd гой PPP-T-60 (81348). 
TAPE, PRESSURE-SENSITIVE, ADHESIVE: black % w, 60 yd roll PPP-T-97 (81348). 
THINNER, PAINT, MINERAL SPIRITS: (Use in lieu of drycleaning solvent) 
TT-T-291, GR 1 (81348). 
1 gal screw top can 
5 gal cylinder drum 
THINNER, SYNTHETIC RESIN ENAMEL: TT-T-306 (81348). 
1 pt can 
1 gal can 
1, 1, 1- TRICHLOROETHANE TECHNICAL: 0-T-620 (81348). 


TWINE, FIBROUS: fine India fin., 1 Ib ball TT-911 (81348). 


C 9, TM 9-1025-200-12 


Section IV. TROUBLESHOOTING 


80. Scope 


a. This section contains troubleshooting in- 
formation and tests for locating and correcting 
some of the troubles which may develop in the 
weapon. Troubleshooting is a systematic isola- 


tion of defective components by means of an 


analysis of the trouble symptoms, testing to 
determine the defective component, and apply- 
ing the remedies. Each malfunction given for an 
individual unit or system is followed by the prob- 


able causes of the trouble and suggested proce- 
dures to be followed. 

b. This manual cannot cover all possible mal- 
functions that may occur. Only the more com- 
mon malfunctions are listed, but similar methods 
of analysing the difficulty and determining the 
defective component may be applied to anv 
specific trouble which is not covered herein. 

c. The tests and remedies provided in this sec- 
tion are governed by the scope of the organiza- 
tional level of maintenance. 


Table 5. Troubleshooting 


Malfunction Corrective action 
Failure to fire Primer docs not fire Remove primer and replace 
Charge docs not fire After waiting 10 minutes, re- 
move charge and replace. 

Misfires and cookoffs Weapon tubc heats up after continuous (бес para 49). 

firing and may cause fuze projectile filler 

or propellant to explode. 
Primer fails to fire If firing pin indent is sharp and well-formed,| Insert a new primer. If second 


If the primer indent is shallow or if there 
is no indent at all and if the lanyard pull 
was normal (para 484, cither the firing 
mechanism МІ was improperly scated 
(para 91c) or is defective or the percus- 
sion hammer is not functioning correctly. 


primer is defective. 


primer is defective, causing a 
hangfirc or a misfire (para 49), 

` turn the lot of primers over to 
ordnance maintenance person- 
nel. 

Examine the percussion hammer. 
The percussion hammer locking 
pin knob should be in the locked 
out position (para 16). If the op- 
cration of the percussion hammer 
is faulty, notify ordnance main- 
tenance personnel. 


| 


Charge fails to fire. 


Breech will not open. 

Firing mechanism safety latch 
may be stuck right. 

Breechblock may be seized. 


Breech mechanism does not op- 
erate smoothly. 


Threaded sectors of breechblock 
and breech ring do not mate. 


Obturating parts do not seal the 
breech properly (powder foul- 
ing on breech ring or breech- 
block threads). 


Operating handle latch does not 
latch properly. 
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Table 5. Troubleshooting—Continued. 


In most cases, shallow or no іп- 
dent is caused by heavy or 
gummed oil on firing mecha- 
nism. 


Missing, wet, or caked igniter. 
Igniter protective cap not re- 
moved. 


Charge inserted improperly (ig- 
niter end not against obturator 
spindle), or charge incorrectly 
assembled, 


Primer vent hole fouled. 


Firing mechanism M1 is in place. 


May be caused by lack of lubri- 
cation. Scores on threads of 
breechblock or breech ring 
may cause binding. 

Breech mechanism may have been 
assembled improperly. 


Breechblock control arc may be 
missing. 


Bruised or burned gas-check 
pad, or burred or ruptured 
split rings. 


Obturator spindle spring may be 
weak or broken causing loose- 
ness in the assembly of the 
obturator parts. 


Lack of lubrication. 


A weak or broken operating 
handle latch spring or burs or 
roughness on latch or bearing 
surface may interfere with prop- 
er latching. 


Oorrestive action 


Disassemble the firing mecha- 
nism. Clean and inspect for 
broken or damaged parts. 
Replace any defective parts for 
which authorised replacements. 
are available, oil lightly, and 
assemble. When А 
screw the firing mechanism all 
the way in until it rests against 
its stop stud and is fully 
latched (par. 485). 


Replace charge. 
Remove cap. 


Remove charge, asssembly cor- 
rectly (par. 172¢), and insert 

. in chamber so that the igniter 
pad is resting against the face 
of the obturator spindle (par. 
485). 

Clean vent with vent cleaning 
tool. 

Remove firing mechanism M1. 

Move safety latch to left. If nec- 
essary, disassemble and clean. 

Notify ordnance maintenance 
personnel 


Disassemble breech mechanism, 
clean, and lubricate (par. 84). 
Notify ordnance maintenance 
personnel. 


Disassemble breech mechanism 


and assemble properly (par. 
84). 


Notify ordnance maintenance per- 
sonnel. 


Disassemble breech mechanism 
(par. 84) and replace dam- 
aged obturating parts. 


Notify ordnance maintenance per- 
sonnel. 


Disassemble latch and lubricate 
(par. 84). 

Notify ordnance maintenance per- 
sonnel. 
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Malfunction 


Stuck projectile. 


Fluid leaks from rear of re- 
plenisher. 


Weapon does not return to bat- 
tery. 


Weapon returns to battery with 
too much shock. 


Weapon slow to return to bat- 
tery (under usual or mild cli- 
mactic conditions) when fluid 
indication is normal. 


Uneven or jerky counterrecoil. 


Table 5. Troubleshooting—Continued. 


If the weapon has been at 0- 
degree elevation for some time, 
fluid may drip rapidly (or run 
in a stream) from the rear of 
the replenisher for several sec- 
onds when the howitzer is ele- 
vated. Neither this temporary 
leakage nor a drip at any pack- 
ing that does not exceed three 
drops per minute are consid- 
ered serious. 

Too much fluid in the replenisher 
may prevent howitser from re- 
turning to battery. 

Insufficient reserve fluid in re- 
cuperator cylinder may prevent 
complete counterrecoil. 

The gas pressure may not be suf- 
ficient to return the howitzer to 
battery. 

Replenisher piston may be stuck. 


Insufficient fluid in replenisher 
may interfere with cushioning. 

Excess amount of reserve fluid in 
recuperator may return howitzer 
to battery with too much force. 

The viscosity of fluid may be af- 
fected by the heat resulting 
from sustained firing. 

Insufficient gas pressure in the 
recuperator or too much fric- 
tion at the packings may retard 
counterrecoil. 

Tight, scored, or improperly lu- 
bricated howitzer bearing sru- 
faces and foreign substances in 
oil can prevent smooth counter- 
recoil. 


Corrective action 


Place the loading tray in position 
in the breech recess. Insert the 
rammer into the bore at the 
muzzle end and push it care- 
fully until it incloses the fuze 
and comes in contact with the 
ogive of the projectile. Hold 
an extra rammer, pickax handle, 
or other wooden implement 
firmly against the base of the 
projectile to steady its back- 
ward movement. Tap the end 
of the rammer staff with a 
wooden block until the projec- 
tile comes to rest in the load- 
ing tray. 

If leakage at any packing exceeds 
three drops per minute, notify 
ordnance maintenance person- 
nel. 


Reduce amount of fluid in re- 
plenisher to normal (pars. 39 
and 93a(3)). 


Drain off reserve fluid and refill 
(pars. 89 and 93а (8)). 


Notify ordnance maintenance per- 
sonnel. 


Exercise replenisher piston (par. 
94). 

Refill replenisher to normal (par. 
94). 


Drain recuperator reserve fluid 
and refill (94/). 


Allow weapon to cool. 


Notify ordnance maintenance per- 
sonnel. 


Notify ordnance maintenance per- 
sonnel, 
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Table б. Troubleshooting—Continued. 


Weapon recoils too far ----------- Insufficient gas pressure in the 


recuperator or a malfunction of 
the variable recoil mechanism 
may permit the weapon to recoil 
i to far. 

Ineufficient recoil --------------- | High viscosity of fluid due to low 
temperature may cause stiff re- 
coil action. 

Tight, scored, or improperly lu- 
bricated howitzer bearing sur- 
faces or a malfunction of the 
variable recoil cam assembly 
may prevent normal recoil. 

No hissing sound of escaping air Replenisher air holes may be 


during counterrecoll. stopped-up. 
The counterrecoil respirator may 
be jammed. 

Fluid leaks from forward end of The appearance of black fluid in 
counterrecoil cylinder. front of the counterrecoil cy- 

linder is a normal condition due 
to lubrication. If clear fluid 
appears at the front of the 
counterrecoil cylinder, it is an 
indication of leakage at the 
counterrecoll piston. 

ОП index does not emerge when If the packing at the oil index is too 
fluid is pumped into recuperator tight, it may prevent the oil index 
cylinder against evident pressure.| from emerging as a reserve fluid 

is pumped into the recuperator 
cylinder, The oil index may be 
broken or it may be locked by 
some foreign substance. 

Fluid drips from oounterrecoil 
piston rod, recoil piston rod, or 
stuffing boxes in excess of three 
drops per minute, 

Elevating mechanism jams ------- Interference between tipping and 


nontipping parts or the elevating 
mechanism may be defective. 


Excessive handweel effort required | Elevating or depressing the how- 
to elevate or depress howitzer. itzer will be hindered when the 
equilibrators are out of adjust- 
ment or when the trunnions, 
elevating mechanism, or elevat- 
ing arc and pinion lack lubri- 
cation. 


Excessive tire wear ------------- | Misalinement of wheels resulting 


Correctiva action 


Notify ordnance maintenance per- 
sonnel. 


If this 1s the cause, the length of 
recoil will become normal after 
firing two or more rounds. 

Notify ordnance maintenance per- 
sonnel. 


Clean the air holes in the rear of 
the replenisher (para 94a(2). 

Notify ordnance maintenance per- 
sonnel. 

Notify ordnance maintenance per- 
sonnel, 


Drain off all recuperator cylinder 
fluid reserve and refill (para 
94). While injecting fluid, tap 
the oil index gently with each 
stroke of the pump. 1f the oil 
index fails to emerge after 67 
full strokes of the oil pump, 
notify ordnance maintenance 
personnel. 

Notify ordnance maintenance per- 
sonnel. 


if the backlash in the elevating or 
traversing mechanism exceeds 
one-sixth turn of the handwheel, 
notiry ordnance maintenance per- 
sonnel, 

Test and adjust equilibrators if 
necessary (para 100a and b) 
and lubricate the trunnions, the 
elevating mechanism, and the 
elevating arc and pinion. If 
elevating and depressing the 
howitzer still requires unusual 
effort, notify ordnance malnte- 
nance personnel. 

Notify ordnance maintenance per- 


from bent wheel spindles. sonnel, 
Loose bearings ---------------- --| Adjust wheel bearings (para 
118g). 
Wheels are loose on their hubs ----| Tighten loose wheel retaining 
nut (para 1110). 
Bent wheels ---------------—----- Replace wheel and tire assembly 
(para 111). 
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Table 5. Troubleshooting—Continves, 


Probable cause 


Incorrect tire pressure | 
4 


Wheels contact ground. during firing | The wheels of carriage M1AZ may 
(carriage M1A23). not be raised sufficiently by the | 

firing jack to clear the ground 
during firing jf the firing jack | 
ratchet plunger is not cogagcd in | 
i 


its stop or if ihe firing jack 
ratchet pin is in wrong position. 

A broken ratchet pawl spring may 
jam the mechanism, 


Firing jack plunger cannot be 
MAD or retracted (carriage 


Firing jack ratchet plunger will 


not hold its position (carriage probably broken. 
M1A3). : 
Intermittent braking or no brak- | A leak in air brake system ------ 


Moisture in air tank or air filters 
clogging the units. 


Air filter strainer may be clogged 


Weak braking ----------------- | Excessive travel of brake dia- 
phragm push rods. 
Worn, glazed, or greasey brake 


| 
i 
Ratchet plunger lock spring is 
lining. 


102 
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Па tires to Ше recommended 


Corrective action 


pressure (para 114a). 


Operate jack handles to extend 


jack plunger as far as it ИІ 
go and engage the ratehet 
plunger іп its stop (para 
39719) (d). 


To retract plunger, insert finger 


in hole for pawl spring pin and 
press pin back to engage the 
pawl. Keep finger pressed 
against the pin while operating 
jack handles. To extend plun- 
ger, hold the ratchet pin toward 
the ratchet plunger while op- 
erating the jack handles, If the 
howitzer must be fired, tie the 
ratchet pin to the ratchet plunger 
to keep the firing jack locked 
during firing. Ordnance mainte- 
nance personnel must replace 
broken pawl spring at first 
opportunity. 


Notify ordnance maintenance per- 


sonnel. 


Test for air leaks with soap suds 


and remedy as prescribed in 
paragraph 122a 


Remove drain plugs, drain, and 


install plugs (para 1220). In 
cold weather, there may be ice 
in these units which must be 
melted to complete draining. 


Remove strainer and clean (para 


122d). 


If malfunction has not been cor- 


rected, notify ordnance mainte- 
nance personnel. 


Adjust brakes (para 122e). 
Remove wheel hub aad brake 


drum (para 116). Wash lining 
with drycleaning solvent or 
volatile mineral spirits. К 
brake linings are worn or 
glazed, notify ordnance main- 
tenance personnel. 
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Table 5. Troubleshooting —Continued 


Malfunction Corrective action 
Insufficient air pressure at brakes Notify ordnance maintenance 
Grabbing brakes. Loose wheel bearings. Adjust bearings (para 118g). 
Worn wheel Notify ordnance maintenance personnel. 


Brakes are not applied automatically 
when emergency air line is disconnected. 
Locked brakes. 


Failure of clutch handle to engage 
(M123A1). 


Wheel drive unit does not hold snug 


position (M123A1). 
wheel spindle. 


One or both wheels creep (hydraulic 
power unit M123A1). 


Howitzer has a tendency to drift (M123A1). 
Malfunction of gasoline engine (M123A1). 


Brakes are out of adjustment. 
Defective emergency relay valve. 


Leaking emergency air hose con- 
nector. 


Leak in the emergency air line. 
The service and emergency air 
brake couplings are improperly at- 
tached to the prime mover. 


A loose fit may be caused by a 
loose fastener pin assembly on the 


Excessive play may be caused by 
т таны айынын NM 


When engine in the 
power unit is idling and one or both 
of the carriage wheels creep, perform 
corrective active as shown. 


packing ring or connector gasket (para 


brake hoses when coupling them to prime 
mover (para 52j) 

Perform operation in paragraph 39с(4) 
(0/2. If clutch handle still fails to engage af- 
ter above operation, notify ordnance main- 
tenance personnel. 

Tighten fastener pin assembly. 


Replace dust seal. If above corrective 
actions do not remove the difficulty, notify 


hydraulic 


See paragraph 1365. 
Refer to TM 5-2805-204-14 for gasoline 
engine malfunctions. | 


Section V. CANNON TUBE 


81. General 


a. The 155-mm cannon (fig. 99) consists of the 
breech ring, the breechblock, breech mechanism, 
and barrel. The barrel is an alloy steel tube screwed 
into the front of the breech ring and locked mto 
position with a locking screw. 

5. The cannon tube is machined to form a bearing 
surface which slides in the recoil mechanism cradle 
and cylinder yoke during recoil and counterrecoil. 


The forward section of this bearing surface is 
smaller in diameter than the rearward section due to 
a step (or shoulder) at approximately midtube. The 
tube is not tapered. 

c. An integral recoil guide key (fig. 99) and 
similarly shaped removable recoil guide key main- 
tain the alinement of the cannon tube in the recoil 
mechanism. | 
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COUNTERBALANCE 


INTEGRAL RECOIL 
BREECH GUIDE KEY 


RING 


[^^ PD 143926A 


COUNTERBALANCE BRACKET 


CANINON TUBE 


REMOVABLE RECOIL 
GUIDE KEY 


LUG FOR RECOIL PISTON ROD 


Figure 99. 155-тт cannon. 


d. The rear end of the cannon bore is tapered to 
form the powder chamber. From the powder cham- 
ber to the muzzle, the bore is rifled with 48 grooves 
with a uniform right-hand twist of 1 turn in 25 
calibers. 

е. The M1A2 is identified by 12-inch rounded 

ve encircling cannon 1%. 


82. Maintenance 


a. Wear on cannon depends not only upon the 
number of rounds fired but also upon the cooling 
periods permitted between rounds and upon the care 


of the weapon as regards a thorough cleaning and 


oiling schedule that is followed consistently (para 
71e). 


Section VI. 


83. General 


a. Counterbalance. The counterbalance (figs. 99 
and 100) facilitates closing the breech when the can- 
non is elevated, under which condition gravity op- 
poses the swinging of the breechblock into the 
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b. The bore should be cleaned before firing (para 
475). Тһе assitant gunner should inspect the bore 
frequently to make certain that it does not contain 
any foreign matter that might cause damage to the 
weapon. | 

с. The cannon muzzle must be kept plugged when | 
the weapon is not in action. 

d. Report any cutting or abrasion of the threads 
or bearing surfaces of the breechlock or breech ring 
to ordnance maintenance personnel for correction. 

e. Weekly, clean the exposed exterior of the can- 
non tube with dry-cleaning solvent or volatile 
mineral spirits, wipe dry, and lubricate as 
prescribed in paragraph 65. 


BREECH MECHANISM 


breech recess. It also tends to hold the breechblock 
carrier in the open position when the counterbalance 
piston rod and the arm of the breechblock carrier 
thing pin swing past dead-center position. The coun- 
terbalance is 


supported by and hinged on the counter-balance 
bracket which is mounted on the forward right 
side of the breech ring. It is attached to the hinge 
pin by means of the counterbalance piston rod. 
The piston rod end has an eye of kevhole shape to 
permit removal and replacement over the head 
of the hinge pin body pin. 


b. Breechblock Carrier Hinge Pin. The breech- 
block carrier hinge pin (fig. 100) hinges the 
breechblock carrier and attached parts to the 
breech ring. The hinge pin body pin, extending 
from the top of the hinge pin, is provided for 
the attachment of the counterbalance piston 
rod. The hinge pin is retained in the breech 
ring by the hinge pin collar and detent. The 
breechblock carrier bearing washer provides 
supporting bearing surface for the hinge pin 
and breechblock carrier. 


с. Breechblock Operating Handle Latch. The 
breechblock operating handle latch (fig. 100) 
latches the breechblock operating handle in fully 
raised position, thereby locking the operating 
handle in closed position. The latch is spring- 
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loaded to keep it extended until manually re- 
tracted. 

d. Firing Mechanism Housing Adapter. The fir- 
ing mechanism housing adapter (fig. 99) fits into 
the rear end of the bore of the breechblock car- 
rier and into the rear of the breechblock. It has 
a rectangular lower arm which supports the per- 
cussion hammer. The adapter is retained in the 
carrier by the firing mechanism housing, which 
fits the interior of the adapter and screws onto 
the rear end of the obturator spindle. The fir- 
ing mechanism screws into the firing mechanism 
housing, during firing of the howitzer (para 485). 

e. Percussion Mechanism. The percussion 
mechanism consists of the percussion hammer 
(fig. 100), the percussion hammer hinge pin, and 
the percussion hammer locking pin knob (fig. 
23). These are mounted on the lower arm of the 
breechblock carrier adapter. The lower portion 
of the percussion hammer is drilled for the at- 
tachment of the lanyard (fig. 87). The percussion 
hammer will not strike the firing pin in the fir- 
ing mechanism unless the firing mechanism has 
been screwed fully into its housing (para 485). 


Figure 100. Breech mechanism —right rear view. 
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f. Firing Mechanism Safety Latch. The firing 
mechanism safety latch (fig. 100) prevents the 
breech from being opened before the firing mech- 
anism M1 has been removed. It also prevents the 
firing mechanism from being seated before the 
breechblock has been returned to the closed and 
locked position. 

g. Obturator Parts. The obturating parts (fig. 
101) consist of the obturator spindle (with plug 
and gasket), front and rear split rings, inner ring, 
gas-check pad, and gas-check pad disk. The rings, 
pad, and disk are assembled under the head of the 
obturator spindle against the front face of the 
breechblock. They seal the rear of the powder 
chamber against the rearward escape of powder 
gases when the howitzer is fired. The rear end of 
the obturator spindle is threaded externally to 
receive the firing mechanism housing by which it 
dle plug, which screws into the rear end of the 
spindle, is taper-bored to receive the primer. 

h. Breechblock. The breechblock (fig. 102) is of 
the cylindrical, stepped-thread, interrupted-screw 
type. There are nine threaded sectors and three 
plain sectors. The arrangement of the threads per- 
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Figure 101. Breech obturating parta— 
removed from breechblock. 
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mits the breechblock to be locked or unlocked by : 
being rotated approximately one-tenth of a revo- 
lution. The breechblock has a central stepped bore 
from front to rear. The forward portion of this 
bore fits the obturator spindle. The central por- 
tion of the bore contains the breechblock bearing 
bushing, which forms the bearing surface on which 
the breechblock is carried on the hub of the breech- 
block carrier (figs. 100 and 101). The rear portion 
of the bore contains three wide splines which mate 
with three similar splines of the breechblock driv- 
er. They permit the breechblock to move backward 
and forward on the driver as the breechblock is be- 
ing unlocked and locked, but constrain the breech- 
lock to turn with the driver. 

1. Breechblock Carrier. The breechblock carrier 
(fig. 103) supports the breechblock and its actu- 
ating parts. The right end of the carrier is hinged 
on the breechblock carrier hinge pin (fig. 100). A 
cylindrical hub extends from the front of the car- 
rier. The front surface of this hub provides a bear- 
ing surface for the breechblock while the surface 
forms a bearing surface for the breechblock driver. 
The forward end of the rear section is threaded to 
receive the breechblock driver retaining ring. A 
bore through the hub of the breechblock carrier 
receives the obturator spindle sleeve, obturator 
spindle (fig. 101), gas-check pad compressing 
spring, firing mechanism housing 


Figure 102. Breechblock. 
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Figure 108. Breechblock carrier and breechblock 
actuating parte—exploded view. 


adapter, and firing mechanism housing (fig. 
86). The carrier houses the operating han- 
dle crankshaft and related breechblock actu- 
ating parts. 

j. Breechblock Actuating Parts. The 
breechblock operating handle crankshaft (fig. 
108) extends from the right side of the 
breechblock through the right wall of the 
carrier. The crankshaft has two crank arms 
at one end. One arm carries the crosshead 
and the other arm carries the breechblock 
crankshaft roller and rivet. The crosshead 
slides in a groove in the breechblock (fig. 
102) and serves to rotate the breechblock in 
locking and unlocking. Тһе breechblock 
crankshaft roller travels in а slot іп the 
breechblock and moves the breechblock back 


and forth. in its splined bearing on the 
breechblock driver. Тһе .crankshaft journal 
(fig. 100) supports the breechblock operat- 
ing handle crankshaft and fits the bore in 
the right side of the carrier. One end is 
slotted at right angles to the crankshaft to 
receive the breech operating handle. The 
breechblock driver . rotates on the hub of 
the breechblock carrier and is retained on 
the hub by the breechblock driver retaining 
ring and screw. The forward portion of the 
driver extends into the recess in the rear of 
the breechblock and is splined to the breech- 
block. The breechblock rotating roller is at- 
tached to the breechblock driver by the 
breechblock rotating roller pin. Тһе breech- | 
block control arc is mounted in a slot in 
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the breech ring (fig. 1.04). The lower: end 
of the breech operating handle rides on the 
upper surface of the control arc to prevent 
rotation of the handle and crankshaft when 
the carrier is in open position. 


k. Breech Ring. The exterior of the can- 
non breech ring (fig. 104) is cylindrical in 


form. At the front end are lugs on the top 


and bottom for attachment of the cannon to 
the counterrecoil and recoil piston rods (fig. 
99). At the rear on the right side is the 
lug for the breechblock carrier hinge pin. 
The counterbalance bracket is attached by 
four screws to the upper right side of the 
breech ring near the forward end. The 
breechblock rotating cam is attached to the 
upper left rear face of the breech ring. The 
forward portion of the breech ring is 
threaded internally to receive the cannon 
tube. The rear portion of the bore forms 
the breech recess and is divided into nine 
stepped and threaded sectors to correspond 
with the exterior of the breechblock. 


84. Disassembly 
a. Precautions. 


(1) Never attempt to disassemble the 
breech mechanism with the breech 
partially or fully closed; otherwise, 
displacement of the split rings and 
the gas-check pad (fig. 101) and 
the dropping of the rings into the 
threads of the breech recess may 


Figure 104. Breech ring—right rear view. 


occur. This may cause serious dam- 
age to the rings and threads and 
and prevent either swinging of the 

' breechblock out of the breech recess 
or returning of the breechblock to 
the closed position. 

(2) Should the condition in (1) above 
occur, through accident or careless- 
ness, do not force the breech me- 
chanism. With the breechblock in 
the unlocked position, disconnect the 
counterbalance piston rod from the 
hinge pin (b(3) below) and remove 
the hinge pin (g below). Several 
men should carefuly remove the 
complete breechblock carrier and 
breechblock assembly rearward from 
the weapon and then remove the ob- 
structing parts remaining in the 
recess. 

b. Remove Firing Mechanism, 
tor Spindle, and Safety Latch. 

(1) Remove the firing mechanism if in 
place by unscrewing it counterclock- 
wise and removing it from its hous- 
ing (fig. 86). 

(2) Remove the breechblock control 
arc screw from the breech ring (fig. 
105), and withdraw the control arc 
from the breech ring. 

(8) Open the breech (раг. 89f(1)) 
and swing the breechblock operating 
handle to the right until the coun- 
terbalance cylinder spacer can be 
placed between the counterbalance 
piston rod end and the ` counter- 
balance cylinder head (ftg. 106). 
Then swing the operating handle 
with the carrier to the left until the 
counterbalance piston rod end can 
be lifted over the head of the hinge 
pin body pin. 

Caution: The counterbalance mech- 
anism must be disconnected before re- 
moving the firing mechanism housing 
during disassembly of the breech 
mechanism in order to protect the per- 
sonnel and the materiel from the re- 
sults of accidental closing of the 
breech. 


Obtura- 


Figure 105. Removing or installing breechblock 
control are. 


(4) 


(5) 


Swing the breech fully open. Re- 
move the firing mechanism housing 
lock screw (fig. 107) from the left 
side of the firing mechanism hous- 
ing adapter. With the breech re- 
maining open, lift the operating han- 
dle to the closed position. 


Remove the socket head cap screw 


(fig. 108) holding the firing me- 


chanism safety latch stop. to the rear 
face of the breechblock carrier. The 
stop and firing mechanism safety 
latch spring may fly off when the 
screw is removed and should be re- 
tained by the hand and removed af- 
ter the screw is out. Move the 
safety latch to the extreme right 
(fig. 109). 
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Figure 106. Installing or removing counterbalance 
cylinder spacer on or from counterbalance piaton rod. 


(6) Unscrew and remove the firing me- 
chanism housing (fig. 109), using 
the firing mechanism housing tool. 
This releases the firing mechanism 
housing adapter, the obturator spin- 
dle with obturating parts, and the gas- 
check pad compressing spring (fig. 
110). 


Withdraw the firing mechanism 
housing adapter and the gas-check 
pad compressing spring from the 
rear of the carrier (fig. 110). With- 
draw the obturator spindle from the 
front end of the breechblock, carry- 
ing with it the front split ring, the 
gas-check pad, the rear split ring, 


(7) 
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Figure 109. Removing or installing firing: 
mechanism housing. 


Figure 107. Unlocking firing mechanism housing. 


Figure 110. Removing or installing firing mechanism 
housing adapter, gas—check pad compressing spring, 
and obturating parts. 


Figure 108. Removing or installing firing 
mechanism safety latch stop. 


the inner ring, and the gas—check pad 
disk (figs. 101 and 110). 


(8) Slide the firing mechanism safety 
latc:. and plunger (fig. 64) to the 
left, and withdraw it from the breech- 
bleck carrier. Withdraw the obtura- 


tor spindle sleeve rearward out of Figure 111. Removing or installing obturator 
the breechblock carrier (fig. 111). spindle sleeve. 


c. Remove Breechblock. Slide. the 
breechblock forward off the breechblock 
driver (fig. 112). Rotate the breechblock by 
slightly manipulating the breech operating 
handle, if necessary. to free the breechblock 
crankshaft roller (fig. 108) from 
the breechblock. The breechblock driver 
should be held while the breechblock is be- 
ing removed. To facilitate handling the 
breechblock during removal, insert cleaning 
staff, axe handle, or similar material through 
the bore of the breechblock. 

d. Remove Breechblock Driver. Remove 
the breechblock driver retaining ring lock 
screw (fig. 108) which locks the breechblock 
driver retaining plain round nut (fig. 118) 
to the breechblock carrier at the forward end 
of the breechblock driver. Unscrew the re- 
taining plgin round nut from the carrier, us- 
ing non-adjustable spanner wrench. Slide 
the breechblock driver forward off its bear- 
.ing surface on the breechblock carrier. 

e. Remove Breechblock Operating Handle. 
Remove the operating handle retaining 
shoulder bolt (fig. 114), which holds the 
breechblock operating handle to the crank- 


Figure 112. Removing or installing breechblock. 
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Figure 118. Removing or installing breechblock 
driver retaining platn round nut. 


shaft journal. Withdraw the handle from 
the crankshaft journal. Unscrew and remove 
the crankshaft journal detent (figs. 114 and 
115). 

f. Remove Breechblock Operating Handle 
Crankshaft. Slide the crosshead (fig. 118) 
off the arm of the breechblock operating 
handle crankshaft. With the right hand, re- 
move the crankshaft journal from the end of 
the crankshaft and withdraw it from the 
breechblock carrier (fig. 115), while with the 
left hand, remove the operating handle 
crankshaft through the inside of the carrier 
(fig. 116). 


Figure 114. Removing or «stalling operating handle 
retaining shoulder bolt. 
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Figure 115. Removing or installing crankshaft journal. 


Figure 117. Removing or installing breechblock 
| varrier and hinge pin. 


k. Disassemble Operating Handle Laich. 
Unscrew the operating handle latch knob 
(fig. 118). The operating handle latch will 
then slide outward to the right under the 
tension of the operating handle latch spring. 


i. Disassemble Breechblock Rotating 
Roller. Remove the cotter pin holding the 
breechblock rotating roller pivot pin to the 


Figure 116. Removing or installing operating 


g. Remove Hinge Pin. Drive the hinge pin 
collar detent out of the hinge pin collar on 
the lower end of the hinge pin (fig. 117). 
Remove the collar from the lower end of 
the hinge pin. While the breechblock carrier 
is being held, withdraw the hinge pin from 
the breech ring. A slight movement of the 
carrier may assist in the removal of the pin. 
Remove the carrier from the breech ring. 
The hinge pin driving washer (fig. 108) 
generally wil adhere to the carrier and 
should not be permitted to fall. Remove the 
breechblock carrier bearing washer from the Figure 118. Removing or installing operating 
breech ring. handle latch. | 


breechblock driver (fig. 119). Withdraw the pivot 
pin from the driver to release and remove the 
breechblock rotating roller. 


85. Maintenance 


a. General. 

(1) The breech mechanism is subject to conta- 
mination by powder residue working its way past 
the obturating parts and through the obturator 
spindle vent. For this reason, periodic disassembly 
of the breech mechanism (para 84) is required in 
order that all parts may be properly cleaned and 
oiled. Intervals for disassembly for cleaning and 
oiling will be specified by the officer in charge, 
dependent upon the conditions of service (para 72). 

(2) At disassembly, clean all parts (except the 
. obturator gas-check pad) with rifle-bore cleaner. 
Be sure all powder stains, rust, burs, and rough- 
ness are removed, using crocus cloth if necessary. 
Wipe the surfaces dry, and apply a coating of pre- 
servative lubricating oil, using clean wiping cloths. 


Figure 119. Breechblock rotating 
roller and pivot pin. 
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(3) If the breech mechanism does not operate 
freely, disassemble the mechanism (para 84) to de- 
termine the cause. Replacement of defective parts 
will be made by ordnance maintenance personnel, 
but improper assembly or lack of lubrication can 
be corrected by the using arm. Serviceability of a 
breechblock driver should not be affected by small 
cracks or scratches unless cracks extend across the 
diameter of the face of the driver. Lesser cracks 
are not considered hazardous if the breech mech- 
anism operates freely, opening and closing in a 
complete cycle of operation. If the breechblock 
closes and seats properly, there should be no dan- 
ger of mechanism malfunction when firing. In-. 
spect breech cam and roller surfaces to be sure 
they are in good operating condition. 

b. Obturating Parts. 

(1) After firing and on through consecutive 
days thereafter, disassemble the breech mecha- 
nism sufficiently to remove the obturator spindle 
and obturating parts (рага 845(6) and (7)) from the 
breechblock carrier. Clean the gas-chock pad disk, 
front and rear split rings, inner ring, and obtura- 
tor spindle (fig. 101) with rifle-bore cleaner, wipe 
dry, and lubricate with preservative lubricating 
oil. Wipe the gas-check pad with a clean, dry cloth. 

NOTE 

Do not use dry cleaning solvent, volatile 

mineral spirits, or rifle-bore cleaner to 

clean the gas-check pad, and do not apply 

oil to the pad. 

(2) If the gas-check pad, gas-check pad disk, 
inner ring, front or rear split rings, or obturator 
spindle is damaged or worn so as to be unservice- 
able, replace the defective part, and assemble the 
parts (para 86h). A gas-check pad of the proper 
resiliency will yield slightly under heavy thumb 
pressure. 
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(8) When the obturator spindle is removed 
from the breechblock carrier (b(1) above), check 
the obturator spindle plug for proper seating of 
the primer by inserting an unfired primer into 
the spindle plug (fig. 120) and pressing it in with 
thumb pressure. The flange of the primer should 
not be less than one-eighth inch from the rear 
face of the plug. If this distance is less than one- 
eighth inch, notify ordnance maintenance person- 
nel. 

c. Setting Headspace 

(1) The distance between the rear face of the 
.firing mechanism housing and the end of the obtu- 
rator spindle (fig. 121) is commonly called head- 
space. Excessive headspace can result in a rup- 
tured primer and early failure of the spindle due 
to gas erosion in the primer seat, commonly known 
as gas wash. Contamination of the breech mech- 
anism with powder residue will also occur when 
the primer is not properly seated in the end of the 
obturator spindle. 

(2) To check headspace, remove the firing 
mechanism M1 from the breech assembly. Insert 
the headspace gage into the firing mechanism 
housing (fig. 121). 


Oerurarce 
SPINDLE VENT 


OBTURATOR SPINDLE 


OSTURATOR SPINDLE 
AUG GASKET 


CAUTION 

Headspace gage should not be inserted 

so shoulders of gage enter the slots pro- 

vided for firing of firing mechanism hous- 

ing tool. This will give a false reading. 

(3) When the headspace is adjusted correctly, 
there will be a space 1/16 inch between the rear 
face of the housing and the shoulder of the head- 
space gage (A, fig. 121). 

(4) If the shoulder of the gage contacts the 
rear face of the housing (B, fig. 121), excessive 
headspace is indicated and headspace must be 
reset. 

(5) To set headspace, dissamble the breech 
mechanism sufficiently to allow the firing mech- 
anism housing to be screwed into the housing 
adapter. Screw the housing in until it seats against 
the obturator spindle, then back the housing off 
until the firing safety latch (fig. 109) and firing 
mechanism housing lock screw (fig. 107) can be in- 
serted. See paragraph 84(1) through (5) for dis- 
assembly procedure. 

(6) Recheck with headspace gage to assure 
proper headspace. When headspace is correct, as- 
semble the breech mechanism (para 86h). 


OSTURATOR SPINDLE PLUG 


WE 64581 


Figure 120. Checking primer seat in obturator spindle plug. 
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Figure 121. Checking headspace. 
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86. Assembly 


а. Assemble Breechblock Rotating Roller. Slide 
the breechblock rotating roler (fig. 119) onto the 
breechblock rotating roller pivot pin, and install 
the pin and roller in the breechblock driver. In- 
stall the cotter pin to secure the roller and pivot 
pih in position. 

b. Assemble Operating Handle Latch. Place the 
operating handle latch spring (fig. 118) in position 
in the breechblock carrier. Slide the operating 
handle latch into position and push it in against 
the spring pressure. Install and tighten the operat- 
ing handle latch knob. 

с. Install Hinge Pin. 

(1) Place the breechblock carrier bearing 
washer (fig. 103) on the lower hinge pin lug of the 
breech ring (fig. 104), fitting the small hole in the 
washer over the pin in the lug. Assemble the hinge 
pin driving washer to the breechblock carrier and 
place the carrier in Position between the hinge pin 
lugs on the breech ring (fig. 117). 

(2) While supporting the carrier, insert the 
hinge pin downward through the hinge pin lug and 
carrier (fig. 117). The squared lower end of the 
hinge pin must enter the square hole in the driv- 
ing washer, with the arm of the hinge pin pointing 
toward the left end of the carrier. Place the hinge 
pin collar on the lower end of the hinge pin, alin- 
ing the holes in the collar and hinge pin. Insert 
the hinge pin collar detent through the holes to 
secure the collar to the pin. 

d. Install Operating Handle Crankshaft. From 
inside the carrier, insert the operating handle 
crankshaft into the right side of the carrier (fig. 
116). Support the crankshaft inside the carrier, 


with the crosshead arm of the crankshaft upper- 


most. Start the small end of the crankshaft journal 
onto the outer end of the crankshaft from the out- 


side of the carrier (fig. 115) and guide the journal 
into the bore in the right side of the carrier. Push 
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the journal into the carrier as far as it will go. 

e. Install Breechblock Operating Handle. Screw 
the crankshaft journal detent (figs. 114 and 115) 
into the carrier to secure the journal. Insert the 
operating handle into the journal, handle upward, 
and secure the handle in place with the operating 
handle retaining shoulder bolt. Place the crosshead 
on its pivot on the arm of the crankshaft (fig. 113). 

f. Install Breechblock Driver. Slide the breech- 
block driver, flange rearward, onto the front of 
the carrier (fig. 103). Screw the breechblock driver 
retaining plain round nut to the carrier to retain 
the driver (fig. 103 and 113). Lock the retaining 
plain round nut in place with its lock screw. Posi- 
tion the crosshead horizontally near the top of its 
travel. 

g. Install Breechblock. Start the breechblock 
onto the carrier (fig. 112), alining the breechblock 
so that the crosshead can be guided into its grcove 
(fig. 102) in the breechblock while, at the same 
time, holding breechblock drive in such a position 
that the large lug on the breechblock (which con- 
tains the cross head groove) will enter the cut- 
away portion at the flange of the driver (fig. 103). 
With the crosshead entered into its groove, slide 
the breechblock rearward onto the driver. Lift the 
breech operating handle to its upright position. 

Caution. Never swing the breechblock into 
the breech recess until the obturator spindle, 
pad, ríngs, and disk have been properly secured 
in position. 

h. Install Safety Latch, Obturator Spiudle, aud 
Firing Mechanism. 

(1) Insert the obturator spindle sleeve, smaller 
end first, into the rear of the bore of the breech- 
block carrier (fig. 111). Fit the key on the right side 
of the sleeve into the keyway in the breechblock 
carrier bore and push the sleeve forward as far as 
it will go. 
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(2) Slide the firing mechanism safety latch 
` plunger into the safety latch (fig. 64). Start the 
firing mechanism safety latch and plunger into the 
carrier from the left. Push the plunger forward 
until its front end is approximately flush with 
the front end of the latch, then push the latch and 
plunger to the extreme right (fig. 109). The plunger 
will now clear the bore of the carrier and permit 
assembly of the firing mechanism housing adapt- 
er. 

Warning. Failure to install the firing 
mechanism safety latch plunger will permit 
installation of the firing mechanism М1 before 
the breech is completely closed and locked. Fir- 
ing the howitzer, with the breech not locked, 
will produce breech blow-back with possible 
serious injury to personnel. The practice of 
omitting the firing mechanism safety latch 
plunger during assembly of the breech mech- 
anism is strictly prohibited. 

(3) Place the front split ring (smaller dia- 
meter), gas-check pad, rear split ring, inner ring, 
and gas-check pad disk, in the order named, on the 
rear of the head of the obturator spindle (fig. 101). 
Insert the spindle into the bore of the breechblock 
(fig. 110) ard through the bore of obturator spindle 
sleeve, fitting the keyway near the end of the 
spindle on the key in the upper rear end of the 
bore of the sleeve (fig. 111). 

Caution: Accidents resulting in serious 
injury to personnel and damage to artillery 
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materiel have occurred because weapons have 
been fired without gas-check pads. Gas-check 
pads removed for cleaning must be installed as 
soon as cleaning has been accomplished. 

(4) Place the gas-check pad compressing 
spring into the rear bore of the carrier (fig. 110) 
and press the firing mechanism housing adapter 
in behind the spring fitting the key on the left 
side of the adapter in the keyway in the left wall 
of the carrier bore. Insert the firing mechanism 
housing into the adapter and, while pressing for- 
ward on the adapter to compress the spring, screw 
the housing onto the rear end of the obturator 
spindle using the firing mechanism housing tool 
(fig. 109). Check the split rings for proper position 
under the head of the obturator spindle. 

(5) Screw the firing mechanism housing onto 
the obturator spindle (fig. 109). 


Note. Set headspace as described in paragraph 85c(1) 
through (6) before proceeding to next step. 

(6) Insert the firing mechanism safety latch 
spring (fig. 108) into the hole in the right end of 
the safety latch and assemble the safety latch stop 
to the carrier with the socket-head capscrew. 

(7) Lower the breechblock operating handle 
to its open position and swing the breechblock 
toward closed position until the counter-balance 
piston rod end can be placed over the hinge pin 
body pin (fig. 106). Then swing the breech open 
sufficiently to allow the counterbalance cylinder 
spacer to be removed. 


(8) Carefully swing the carrier to closed posi- 
tion, easing the breechblock into the breech recess 
without permitting the edges of one part to strike 
those of another. Insert the breechblock control 
arc in the breech ring (fig. 105). Secure the arc in 
place with the breechblock control arc screw. 

(9) Check operation of breech mechanism and 
adjustment of counterbalance assembly. A proper- 
ly adjusted counterbalance provides smooth and 
even operation of the breech mechanism. This 
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makes slamming and the use of excessive force 
unnecessary in opening and closing actions. Mal- 
function and parts breakage caused by slamming 
and/or rough handling are greatly reduced when 
proper counterbalance adjustments are main- 
tained. Contact Support Maintenance personnel 
for adjustment. 

(10) Install firing mechanism by turning it 
clockwie into the firing mechanism housing (fig. 
86). 
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Section УН. FIRING MECHANISM M1 


87. General 


a. The firing mechanism М1 (figs. 122 
and 128) consists of the firing mechanism 
housing assembly, firing pin, and related 
parts. The firing pin housing, firing ріп 
guide, and the primer holder retain the fir- 
ing pin position. Safety setscrews lock the fir- 
ing pin housing and the primer holder in 
position. The firing mechanism M1 screws, 
as a unit, into the firing mechanism housing 
in the rear end of the breechblock carrier 
(fig. 86). 


Figure 12%. Firing mechaniem M1—front and 
rear views 


Figure 188. Fong mechanism M1—eaploded view. 


b. The firing mechanism housing assembly 
consists of a block to which is welded the 
locking plunger guide: the block is a cylin- 
der with a safety rim extending around the 
major portion of the rear of the block. This 
rim prevents the percussion hammer from 
striking the firing pin (fig. 122) unless the 
firing mechanism M1 is screwed fully into 
the firing mechanism housing in the adapter 
with the locking plunger engaged. 

с. The firing mechanism M1 is locked in 
position by the locking plunger, which ex- 
tends throügh the firing mechanism handle 
guide and spring. The locking plunger is . 
spring-loaded and fastened to the handle by 
a straight pin through plunger and handle. 


d. The firing pin is held in the firing 
mechanism housing. assembly. by the firing 
pin housing at the rear and by the firing 
pin spring, firing pin guide, and primer 
holder at the front. The firing pin housing 
screws into the rear of the firing mechanism. 
housing assembly. and is locked by a safety 
setscrew. A copper shoe is inserted ahead 
of the screw to prevent damage to the 
threads of the housing. The firing pin guide 
fits, closed end forward, in the forward end 
of the firing mechanism housing assembly. 
The firing pin spring is compressed between 
the guide and the firing pin. The primer 
holder screws. into the front of the firing 


mechanism housing assembly, holding the 


guide and’ spring in place. Its flanged front 
has a “Т)” shaped slot (fig. 122) to receive 
the flanged end of the primer. The primer 
holder is locked in the firing mechanism 
housing assembly by a safety setscrew (fig. 
123). Holes are provided in the exposed 
heads of the holder and housing for inser- 
tion of the firing mechanism wrench during 
assembly and disassembly. 


88. Removal and Installation 
a. The firing mechanism МІ is removed 


and installed in the firing mechanism hous- 


ing at the rear of the breechblock carrier 
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(fig. 86) between the firing of successive 
rounds. 

b. To remove the firing mechanism, pull 
the firing mechanism handle (fig. 122) to 
the rear against its spring pressure, and 


turn it counterclockwise to free the firing 


mechanism. 

c. To install the firing mechanism in its 
housing, turn it clockwise into the housing 
until the firing mechanism handle arm (fig. 
122) contacts the firing mechanism stop stud 
at the rear of the breechblock carrier (fig. 
86) and the firing mechanism safety latch 
moves to the right. 


89. Disassembly 


a. Remove both safety setscrews from the 
firing mechanism housing assembly (fig. 
128). Do not loosen the shoe under the setscrew 
for the firing pin housing. Unscrew (clock- 


wise) the firing pin housing from the rear of. 


the firing mechanism housing assembly, using 
the firing mechanism spanner wrench (fig. 
124). 

b. Remove the firing pin and the firing pin 
spring from the rear of the firing mechanism 
housing assembly. (fig. 128). Push the copper 
shoeout of the setscrew hole if it has not al- 
ready come out. 

c. Unscrew (clockwise) the primer holder 
from the front of the firing mechanism 
housing assembly, using the firing mechan- 


ism spanner wrench. Remove the firing pin 


guide. 


Figure 124. 
firing mechaniem M1. 


Disassembling or assembling 


d. To remove the firing mechanism lock- 


ing plunger, handle, and spring, drive out 


the straight pin holding the handle to the 
end of the locking plunger (fig. 128). When 
the pin is removed, the plunger and plunger 
spring may fly out of the handle guide and 
should be retained by the hand and re- 
moved. Remove the handle from the handle 
guide. 


90. Maintenance 


a. The firing mechanism should be fre- 
quently disassemibled (par. 89) for cleaning 
and oiling. When the mechanism is disas- 
sembled for this purpose or for the replace- 
ment of defective parts, clean all parts thor- 
oughly with rifle-bore cleaner, wipe dry, and 
lubricate with preservative lubricating oil 
prior to assembly. Remove all burs or rough- 
ness with crocus cloth before applying oil 
to parts. 

b. If the firing mechanism fails to func- 
tion properly (table 5), disassemble the me- 
chanism (par. 89) to determine the cause 
and replace a defective primer holder, fir- 
ing pin guide, firing pin spring, or firing 
pin as required. 

с. If the firing mechanism locking plunger 
is inoperative, the locking plunger spring 
may be broken. Disassemble the mechanism 
(par. 89) and replace the locking plunger 
spring (fig. 128), if it is defective. 


91. Assembly 


a. Insert the firing mechanism locking 
plunger spring in the firing mechanism han- 
dle guide, from the front (fig. 128). Insert 
the small end of the locking plunger through 
the spring and guide, and push it in against 
the spring pressure. Place the handle on 
the end of the plunger. and aline the holes 
in the handle with the hole in the end of 
the plunger. Then install a 8/82 x 18/16 
straight pin to fasten the handle to the 
plunger. 

b. Place the firing pin guide (fig. 128). 
in the forward end of the firing mechanism 
housing assembly with the hollow portion of 
the guide toward the rear of the housing 


assembly. Screw (counterclockwise) the 
primer holder into the forward end of the 
block, using the firing mechanism spanner 
wrench. Look in the setscrew hole and aline 
the nearest notch in the rear edge of the 
holder with the setscrew hole. Insert and 
tighten the setscrew, using а _ socket—-head 
wrench. 

c. Insert the firing pin spring into the fir- 
ing pin guide through the rear of the firing 
mechanism housing assembly. Insert the 
rounded end of the firing pin into the inner 
end of the firing pin housing (fig. 128), 
and screw the housing (counterclockwise) 
into the rear end of the firing mechanism 
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housing assembly, using the firing mechan- 
ism spanner wrench (fig. 124). As the hous- 
ing approaches its seat, it should be screwed 
carefully, making sure that the firing pin 
point properly enters its hole in the center 
of the guide. When the firing pin housing 
is firmly seated against the rear of the fir- 
ing mechanism housing assembly, insert the 
copper shoe into the setscrew hole to pro- 
tect the threads of the firing pin housing. 
Insert and tighten the setscrew. 


Caution: When the setscrews are seated, 
they must be flush with or below the outside 
of the firing mechanism housing assembly. 


Section Vill. RECOIL MECHANISMS M6, M6A1, M6A2, 
M6B1, OR M6B2 


92. General 


а. The 155-mm howitzer carriages М1А1 
and M1A2 are equipped with recoil mechan- 
ism M6, М6А1, M6A2, МӨВІ, or M6B2; 
the M32 carriage is equipped with recoil 
mechanisms M6, M6A2, or МӨВІ. 

(1) The differences between recoil me- 
chanisms M6, М6А1, M6A2, МӨВІ, 
or M6B2 are not apparent to the 
using arm and they function and are 
serviced in the same manner. 

(2) The differences between the recoil 
mechanisms pertain to the floating 
piston and suitability for use in ex- 
treme climatic conditions. 


Note. Recoil mechanisms M6, M6B1, апа 
M6B2 will perform satisfactorily іп tem- 
peratures down to -20°F. If lower tempera- 
tures are anticipated and the howitzer 
carriage is not equipped with either recoil 
mechanism М6А1 or M6A2, notify ordnance 
maintenance personnel. 


b. The energy and shock of firing is ab- 
sorbed by the recoil mechanism in gradually 
checking and stopping rearward movement 
of the howitzer. The recoil mechanism re- 
turns the howitzer to battery position dur- 


ing counterrecoil and provides adequate buff- 
ing action to prevent “slamming” into bat- 
tery. Compressed nitrogen in the recupera- 
tor cylinder supplies the force which retürns 
the howitzer to battery and holds it in 
battery. 


c. The recoil mechanism (figs. 69 and 125) 
is a hydropneumatic, variable recoil type 
and includes separate recoil and counterrecoil 
systems (figs. 126 and 127). The recoil sys- 
tem consists of the recoil cylinder, replenisher, 
and variable recoil cam. The counterrecoil 
system consists of the recuperator cylinder 
(employing a floating piston to separate the 
fluid from the compressed nitrogen), the 
counterrecoil cylinders, and the counterrecoil 
and recuperator cylinder head stuffing box 
which joins the two cylinders hydraulically. 
The recoil and counterrecoil systems are not 
connected by fluid passages. Both systems 
are installed in the cylinder yoke and cradle 
which support the howitzer and in which the 
howitzer slides during recoil and counter- 
recoil. The gun cover connects the cylinder 
yoke and cradle and protects the bearing sur- 
face of the howitzer. An elevating arc is 
fastened at the bottom of the cradle. 
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Figure 185. Recoil mechaniem removed from 
carriage—teft side view. 


93. Functioning 


a. Recoil System. 
(1) Recoil cylinder. 

Note: The key numbers shown below in 
parenthesis refer to figure 126, unless other- 
wise indicated. 

(a) The recoil rod stuffing box head 
(16) seals the rear end of the re- 
coil cylinder (19) and forms a 
guide for the recoil piston rod 
and liner assembly (21) The front 
end is sealed by the throttling 
rod packing head (24), which 
also forms the end bearing for 
the recoil throttling rod (18). The 
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(b) 


recoil cylinder (19) houses the 
recoil piston rod and liner assem- 
bly (21) and the recoil throttling 
rod (18). All space in the recoil 
cylinder not occupied by the me- 
chanism is filled with recoil fluid. 
The rear end of the recoil piston 
rod and liner assembly (21) is 
connected to the lower lug on the 
breech ring and travels backward 
with the weapon during recoil. The 
piston rod and liner assembly is 
drilled centrally to provide a bore 
in which the recoil throttling rod 
which does not travel backward 
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1—Recuperator charging valve 1025-615-5895 
2—Recuperator cylinder 1025-653-7481 or 1025- 
712-2878 
8—Recuperator floating piston 7148078 
4—Recuperator cylinder regulator valve 1025-617- 
0980 
5—Oil index 1025-619-2628 
6—Recuperator cylinder filling valve 1025-501-9768 
7—Counterrecoil rod stuffing box head 1025—519— 
1126 
8—Counterrecoil and recuperator cylinder head 
stuffing box 7123445 
9—Counterrecoil cylinder 1025—653—7429 
10—Counterrecoil piston rod 1025-557-6100 
11—Counterrecoil piston assembly 5574714 


12—Counterrecoil cylinder respirator assembly 5574704 

18—Replenisher oil filling valve plug 1025-617-1279 

14—011 reserve in replenisher 

15—Recoil throttling rod 5778877 

16—Recoil rod stuffing box head 1025-616-8280 

17—Buffer chamber in bore of recoil pigton rod and 
liner assembly 

18—Recoil throttling rod 1025-711-7896 

19—Recoil cylinder 1025-653-7480 

20—Variable recoil cam shaft 1025-616-7202 

21—Recoil piston and liner assembly 8410286 

22—Variable recoil cam 1025-711-8010 

23— Gear sectors 1025-616-7008 and 1025-61656 

24—Throttling rod packing head 1026-616-8250 


Figure 126. Recotl mechanism—recoil action. 


with the weapon during recoil, 
slides during the recoil movement. 
The bore of the piston rod and 
liner assembly is of smaller dia- 
meter at its rear end to form the 
buffer chamber ((e) below). 

(c) The recoil throttling rod (18) 
rotates in the bore of the throt- 
tling rod packing head (24) at 


the front end of the cylinder. A 
number of long grooves of vary- 
ing depth are cut lengthwise in 
the surface of the throttling rod. 
In recoil, fluid in the rear of the 
piston must pass through ports 
in the piston to these grooves and 
out in front of the piston. The 
restriction or throttling of this 
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(4) 


(е) 


Figure 127. Recoil mechaniem—counterrecoil action. 


flow of fluid opposes the move- 
ment of the piston (c(2) (b) be- 
low). 

The throttling rod is turned by 
the throttling rod gear sector 
(fig. 128) at its front end, which 
meshes with a similar sector actu- 
ated by the variable recoil cam 
((2) (b) below). 

The rear end of the throttling 
rod is of smaller diameter and is 
provided with throttling grooves 
to form a spearhead type buffer. 
Near the end of the counterrecoil 
movement, this buffer enters the 
buffer chamber of the recoil piston 
rod and liner assembly. The 
fluid trapped in the buffer cham- 
ber must escape through the 
grooves, which throttle its flow 
(c(8) (c) below). 


(2) Variable recoil cam assembly. 


(а) 


The variable recoil cam assembly 


(figs. 69 and 128) controls the 
length of recoil of the weap- 


(b 


— 


ons at various elevations. The var- 
јаре recoil cam housing із 
mounted in and on the right side 
of the cylinder yoke near the 
front end of the recoil cylinder. 
It houses the tubular variable re- 
coil cam which is machined with 
& spiral slot. The variable recoil 
cam gear sector, mounted on the 
front end of the cam, engages a 
similar sector on the front end 
of the recoil throttling rod. 

The variable recoil cam shaft 
(20) slides in the bore of the 
cam. This shaft is provided with a 
cam pin that engages the spiral 
slot in the cam (figs. 126 and 
127). The shaft is connected to 
the top carriage by the variable re- 
coil connecting rod. As the 
weapon is elevated or depressed, 
the connecting гой moves the 
shaft forward or backward. This 
causes the cam pin on the shaft to 
turn the cam and its gear sector, 
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Figure 128. Variable recoil cam—assembled and phantom views. 


which turns the gear sector on 
the throttling rod. The turning 
of the throttling rod regulates 
the opening of the fluid pass- 
ages in the recoil cylinder and de- 
termines the length of recoil. 


(8) Replenisher. 
(a) The replenisher (figs. 125 and 


129) serves as a fluid reservoir 
for the recoil cylinder. It stores 
excess fluid forced from the re- 
coil cylinder by expansion of the 
fluid due to increased atmospheric 
temperature or to heat devel- 
oped by firing. It supplies fluid 
required to compensate for contrac- 
tion of the fluid due to low 
temperatures. 
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Figure 129. Replenisher—assembled and 
sectional views. 
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(b) The  replenisher housing is 


(с) 


mounted in a bore in the cylinder 
yoke at the left and near the 
front end of the recoil cylinder. A 
tube in the head of the replen- 
isher connects the replenisher with 
the recoil cylinder. The replen- 
isher is fitted with a spring- 
loaded piston. The piston, which 


spring-loaded 
piston forces the fluid into the 
recoil cylinder when fluid is 
required. 


An extension on the rear of the 
piston slides in the replenisher 
piston guide, which closes the 
rear end of the replenisher. The 
guide is open at the rear and pro- 
vides a means for determining the 
amount of reserve fluid in the 
replenisher. This reserve can be 
determined by inserting a rule in 
the open rear end of the guide 
and measuring the distance from 
the rear face of the guide to the 
rear end of the piston . extension 
(98c & d). Тһе replenisher pis- 
ton guide plug (fig. 129) is pro- 
vided to protect the open end of 
the guide from dirt and other 
foreign matter. 


b. Counterrecotl System. 


124 


(1) Counterrecoil cylinder. 
(a) The counterrecoil cylinder (fig. 


125) is the smaller of the two 
cylinders mourited above the howit- 
zer. Its front end is closed by 
the respirator and is supported 
by, and is a slip fit in, a bore in 
the cylinder yoke. Its rear end is 
assembled in its bore in the coun- 
terrecoil and recuperator cylinder 
head stuffing box. The rear end 
of this bore is sealed by the coun- 
terrecoil rod stuffing box head, 


(5) 


through which the counterrecoil pis- 
ton rod glides. 

The counterrecoi] piston assem- 
bly and piston rod reciprocate in 
the counterrecoil cylinder (fig. 
127). This rod is connected to 
the top lug of the breech ring 
and travels backward with the 
weapon during recoil. The piston 
is fitted with an oil-tight packing 
arrangement that permits it, when 
drawn backward in recoil, to force 
the fluid in the cylinder to the 
rear and through the opening in 
the counterrecoil and recuperator 
cylinder head stuffing box into 
the recuperator cylinder. 


(c) The counterrecoil respirator (fig. 


180) in the front end of the 
counterrecoil cylinder is equipped 
with. a spring-loaded ball check 
valve. Its purpose is to release 
any air pressure in front of the 
counterrecoil piston assembly 
when the piston is moving for- 
ward during counterrecoil. 


Figure 130. Front ends of recuperator and 
counterrecoil cylinders. 


(2) Recuperator cylinder. 
(а) The recuperator cylinder (fig. 


(b) 


125) is the larger of the two cylin- 
ders mounted above the weapon. 
Its front end is supported in a 
bore in the cylinder yoke and is 
locked by two nuts. Its rear end 
is assembled in the right bore 
of the counterrecoil and recupera- 
tor cylinder head stuffing box. The 
front end of the recuperator cyl- 
inder is sealed by the front re- 
cuperator cylinder head, which is 
equipped with the  recuperator 
charging valve and protected by a 
cover (fig. 181). The rear end 
of the recuperator cylinder bore of 
the head stuffing box is sealed by 
the recuperator oil index housing. 
This housing is fitted with an 
oil filling valve and plug and 
the oil index (fig. 180). 

The recuperator cylinder houses 
the recuperator floating piston 
(figs. 126 and 127). The floet- 
ing piston separates the oil at the 
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rear end of this cylinder from the 
compressed nitrogen at the front 
end. This piston moves forward 
or backward, depending upon 
the direction from which the greater 
pressure comes. 

(с) The recuperator cylinder regula- 
tor valve is housed in the recupera- 
tor cylinder bore of the head 
stuffing box. It permits free pass- 
age of fluid from the counterre- 
coil cylinder to the recuperator cyl- 
inder during recoil of the howit- 
zer but regulates the flow of 
fluid back into the counterrecoil 
cylinder during counterrecoil. 

(d) The recuperator oil index (fig. 
180) indicates the presence or ab- 
sence of an adequate fluid reserve 
in the recuperator (par. 891(2)). 
Adequate fluid reserve is neces- 
sary for proper functioning of 
the counterrecoil mechanism, as 
the fluid reserve locates the 
zone of movement of the floating 
piston. When dangerously low re- 
serve is present, the rear end of 


the floating piston presses on the 
COVER OVER 

oil index actuating rod (figs. 126 
RECUPERATOR A а and 127), which is racked through 
CHARGING "7 a gear to the oil index. This with- 
VALVE —— draws the oil index within the 


recuperator oil index housing. 


Note. The weapon should not be fired when 
che index is in this position. 


c. Combined Functioning of the Recoil 
and Counterrecoil Systems. 


(1) General. The recoil system, located 
below the cannon, and the coun- 
terrecoil system, located above the 
cannon, operate in conjunction 
with one another to control both 
the recoil and the counterrecoil of 
the weapon. The only direct con- 


GUN RECOIL WIPER nection between the two systems is 

AND WIPER WASHER RA PD 63226 8 the breech ring to which both are 

Figure 131. Kear ends of recuperator and attached by their respective piston 
counterrecoil cylinders. rods. 
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(2) Recoil action. 


(a) 


(b) 


(c) 


(d) 


(a) 


When the howitzer is fired, the 
cannon recoils in the cradle and 
the recoil and counterrecoil pis- 
tons are drawn backward through 
their cylinders by their piston 
rods, which are attached to the 
breech ring (fig. 126). The recoil 
throttling rod, which has been 
automatically adjusted to the ele- 
vation of the weapon, remains sta- 
tionary in its bore in the recoil 
piston rod and liner assembly. 

The fluid in the recoil cylinder 
in the path of the piston is 
forced through ports in the piston 
and through the grooves іп the 
throttling rod to the other side of 
the piston. This has a throttling 
action on the fluid, causing re- 
sistance which absorbs a great 
portion of the recoil energy. 

At the same time, the fluid in 
the counterrecoil cylinder in the 
path of the counterrecoil piston as- 
sembly is forced through the 
communicating opening іп the 
counterrecoil and recuperator суі- 
inder head stuffing box. This 
forces open the spring-loaded 
regulator valve, and the fluid forces 
the floating piston forward, 
further compressing the nitrogen 
in the space ahead of the floating 
piston. The resistance encountered 
to increase the nitrogen pressure 
helps to oppose the movement in 
recoil of the weapon. 

The forces, produced Бу the 
throttling of the fluid in the re- 
coil cylinder, the increased nitrogen 
pressure in the recuperator cylin- 
der, and the combined friction of 
the packings of the recoil mechan- 
ism, bring the weapon to rest. 


(8) Counterrecotl action. 


When the weapon has fully re: 
coiled, the highly compressed 
nitrogen immediately begins to 
expand, forcing the floating piston 


(b) 


(с) 


and the fluid in back of it in the 
opposite direction (fig. 129). The 
regulator valve is closed, and the 
fluid is forced to return to the 
counterrecoil cylinder through the 
counterrecoil controlling parts in 
the regulator valve (b(2) (с) 
above). 

In the counterrecoil cylinder, the 
fluid forces the piston forward, 
and the counterrecoil piston rod 
pulls the weapon into battery. 
The final movement оҒ the 
howitzer into battery is cushioned 
by the throttling of the fluid be- 
ing forced from the buffer cham- 
ber (a(1)(e) above) in the bore 
of the recoil piston rod and 
liner assembly. 


94. Maintenance 
a. General. 


(1) 


(2) 


(8) 


The recoil mechanism should be ex- 
amined regularly for leakage of 
fluid. There is no cause for concern 
should the fluid drip rapidly, or 
even run a stream, from the rear 
of the replenisher when the howitzer 
is elevated, provided that the weap- 
on has been at 0° elevation for 
some time. This condition may exist 
in a normal replenisher. A leak at 
any packing that does not exceed 
three drops per minute is not con- 
sidered serious; if the lcss of fluid 
is greater, report the matter to ord- 
nance maintenance personnel. 


Keep the air holes open іп the 
rear of the replenisher piston guide 
(fig. 125). Use a wire to clean 
these openings. 

When the howitzer is not being 
fired, check the replenisher and re- 
cuperator cylinder fluid reserves 
weekly (pars. 89i(1)(a), (2)(а)). 
If the proper amount of reserve 
fluid is not present, establish the 
proper reserve (4 and f below). 


(4) Failure of the weapon to return to battery 
or slow return to battery indicates that the nitro- 
gen pressure in the recuperator cylinder is too 
low. Notify ordnance maintenance personnel. 

NOTE 

During cold weather, the counterrecoil 

action will be slow for the first few rounds 

(until the fluid warms up). 

b. Care of Recoil Fluid. 

(1) Petroleum base preservative hydraulic 
fluid (OHC) is an all temperature fluid and is used 
in all recoil mechanisms in all temperatures. 

(2) Recoil fluid must not be put into any con- 
tainer not marked with the name of the fluid, left 
in open containers, be subjected to excessive heat, 
or mixed with any other type fluid or oil. The 
transfer of recoil fluid to a container not marked 
with the name of the fluid may result in the wrong 
fluid getting into the recoil mechanism or in the 
use of petroleum base hydraulic fluid for lubricat- 
ing purposes. 

(3) When putting recoil fluid into the oil pump, 
it should be filtered through a piece of clean cloth 
as well as through the wire strainer of the filling 
funnel. Every precaution must be taken to prevent 
the introduction of water or grit into the mecha- 
nism, either in the fluid or through failure to clean 
thoroughly the connections and servicing equip- 
ment. 

(4) Exposure of recoil fluid in an open can 
may result in the accumulation of moisture. Con- 
densation in a container partly filled with fluid, 
or the pouring of fluid from one container to 
another which has moisture on its inner walls, 
results in moisture being carried along with the 
oil into the recoil mechanism. | 

(5) If there is a possibility that recoil fluid 
may contain water, it should be tested by one of 
the following methods: 

(a) Fill a clean glass container of pint capac- 
ity with the recoil fluid. Permit the fluid to settle. 
The water, if present, will sink to the bottom. With 
the container slightly tilted, drops or bubbles will 
form in the lower portion. Invert the container 
and hold it to the light. Drops or bubbles of water, 
if present, may be seen slowly sinking in the oil. 
If the oil has a cloudy appearance, the cloudiness 
may be assumed to be particles of water. 
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(b) Heat the fluid in a shallow pan. Water 
in the fluid will appear on the surface as minute 
bubbles. This test will disclose water not deter- 
minable by the setting test. Should either test 
show water, the fluid on hand should be turned in. 

c. Test Operation of Replenisher Piston. 

(1) Remove the replenisher piston guide plug 
(fig. 67) from the rear of the replenisher and in- 
sert a rule through the opening at the rear of the 
replenisher. Unscrew the replenisher oil filling 
valve plug from the front left side of the replenish- 
er (figs. 32 and 125). Then release fluid from the 
replenisher by screwing the liquid releasing and 
filling tool assembly into the filling valve plug 
hole from which the plug was removed (fig. 32). 
If movement of the replenisher piston takes place 
as indicated by reading on rule, the геріепізһег 
piston is functioning. 

(2) If the replenisher piston does not move, 
insert a block of hard wood through the opening 
at the rear of the replenisher and against the 
piston end and tap with a hammer. When the 
replenisher has not been exercised, the piston 
extension may become rusted in its guide. If a 
light tap will not free piston, notify ordnance 
maintenance personnel. 

d. Establish Replenisher Fluid Reserve. 

(1) If the position of the replenisher piston 
extension indicates too much reserve fluid (para 
39 (1)), release fluid to establish the proper re- 
serve. | 
(2) If the position of the replenisher piston 
exterision indicates insufficient reserve fluid (para 
89i (1) (d)), establish the proper reserve by adding 
fluid as follows: 

(a) Attach the oil filling plug adapter (fig. 
32) to one end of the oil hose and screw the adapter 
loosely into the filling hole on the replenisher. 
Attach the other end of the hose to the oil pump. 
Purge the tube and then tighten the adapter with- 
out the use of a wrench, except for the final tight- 
ening. Extreme care must be taken to prevent in- 
jury to the threads of the filling hole. 

NOTE 

Purging means removing all air from the 

pump and hose before forcing fluid into 

the recoil mechanism. This is accomplish- 

ed by only partially screwing the adapter 
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to the filling hole, operating the pump, 
and letting air escape until no more bub- 
bles appear at the connection; then tight- 
en the adapter fully. 


(b) Operate the pump until the rear end of 
the replenisher piston extension is 5% inches from 
the rear face of the replenisher (para 39i (1)(b)). 

(c) Remove the adapter and hose and install 
. the replenisher oil filling valve plug. 

e. Exercise Replenisher Piston. The replenisher 
will be exercised monthly by pumping fluid into 
the replenisher (d above), until the rear end of the 
piston extension projects to the rear of the re- 
plenisher. Any visible rust should be polished off 
the extension. Enough fluid should then be with- 
drawn (c(1) above) to bring the piston back to nor- 
mal position (para 391(1)( c)). 

f. Establish Recuperator Fluid Reserve. 

(1) The position of the oil index indicates the 
presence or absence of fluid reserve in the recup- 
erator cylinder. When the position of the oil index 
warns that there is too small a quantity of fluid 
in the recuperator (para 39(2)(6)), drain off the re- 
serve fluid before refilling. This is accomplished 
by removing the recuperator cylinder oil filling 
valve plug (fig. 33) and installing the liquid re- 
leasing and filling tool assembly. Use a hollow 
tube or pipe to carry the fluid from the liquid re- 
leasing and filling tool assembly to an appropriate 
container. 

(2) The amount of reserve fluid which will 
escape will be approximately one pint. The reserve 
fluid will spurt out in a stream and suddenly drop 
to a trickle. At this point, the flow of fluid should 
be stopped by unscrewing the liquid releasing and 
filling tool assembly (fig. 33). It will be noted that 


the oil index has moved out of sight before all of 
the reserve fluid has been released. If the oil index 
has not moved, tap it gently with a small piece of 
wood. 

(3) To replenish the recuperator cylinder 
fluid reserve, attach the oil filling plug adapter 
(fig. 33) to one end of the oil hose and screw the 
adapter loosely into the filling hole in the oil index 
housing. Attach the other end of the hose to the 
oil pump. Purge the pump, hose, and adapter 
(d(2) above), and tighten the adapter. 

(4) Place a finger on oil index. Start working 
oil pump (fig. 33). When oil index moves to its 
farthest outward position, cease pumping and 
detach the adapter and install the filling valve 
plug. The correct amount of reserve is indicated 
by the position of the end of the oil index indica- 
tion rod in relation to the face of the recuperator 
cylinder and will measure 3/8 inch. 

g. Replace Missing or Defective Parts. 

(1) Operating personnel are authorized to re- 
place the parts mentioned below if they become 
lost or damaged so as to be unserviceable. Any 
other repairs to the recoil mechanism must be 
performed by ordnance maintenance personnel. 

(2) When the materiel is lubricated (para 64), 
note whether any lubricating elbows, fittings or 
nipples are missing. If any are missing, notify 
ordnance personnel. 

(3) To replace the replenisher oil filling valve 
plug (fig. 125), unscrew it from the replenisher. 
Twist the S-hook enough to remove it from the 
plug. Then twist the S-hook into position on the 
new plug and install the plug in the replenisher. 

(4) Replace the recuperator cylinder oil filling 
valve plug (fig. 125) if it becomes lost or damaged. 


SECTION IX. TOP AND BOTTOM CARRIAGES 


95. General 


a. Top Carnage. 

(1) The top carriage (figs. 1 and 69) is of welded 
steel construction. It supports the howitzer and 
recoil mechanism (fig. 6), the elevating mech- 
anism (fig. 132), the traversing mechanism, the 
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right and left shields (fig. 1), the telescope mount, 
and panoramic telescope (fig. 23). It is supported 
by and rotates on the bottom carriage (fig. 1). 
Equilibrator mounting brackets for the rear ends 
of the equilibrators and the variable recoil connect- 
ing rod brackets are provided on the top carriage. 
(2) The right and left shields (fig. 1) are bolted 


to the top carriage. The top portion of the left 
shield is hinged and may be secured in the raised 
or lowered position by the top shield locking bar 
(fig. 54). The panoramic telescope case (fig. 2), 
mounted on the back of the left shield, is for stow- 
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age of the panoramic telescope when the latter is 
not in use (para 52a(4)). The upper and lower fir- 
ing jack handle supports on the front of the right 
shield retain the firing jack handles when they are 
not in use (para 52b(6)). 


Figure 132. Elevating mechanism —left front view. 


b. Bottom Carriage. The bottom carriage (fig. 1) 
is of welded steel construction. It supports the 
weight of the top carriage and weapon and trans- 
mits firing stresses to the firing jack and the 
trails. The firing jack, the traveling lock, and the 
traversing arc are mounted on the front of the 
bottom carriage. The trails (fig. 2) are hinged to 
each side of the bottom carriage, and the wheels 
and brake mechanisms are attached to each side. 
The air tank and emergency relay valve are secur- 


ed to the rear of the bottom carriage. 


96. Maintenance 


There are two drain holes (fig. 133) in each side of 
the top carriage. Keep these holes open to prevent 
the accumulation of water and the resultant for- 
mation of rust. No other maintenance of the top 
and bottom carriages except normal cleaning (para 
71с), painting (para 67c and d), and lubrication 
(para 64) is prescribed for the using organization. 
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Figure 133. Traversing mechanism—left front view. 


SECTION X. ELEVATING AND TRAVERSING MECHANISMS 


97. General 


a. Elevating Mechanism. The elevating mech- 
anism controls the movement of the weapon in 
elevation and depression by tipping the recoil 
mechanism and cannon on the trunnion pins 
(fig. 132) secured in the top carriage. Motion of the 
elevating mechanism handwheel assembly is 
transmitted through shafts, a flexible joint, gears, 
a worm, and a worm wheel to the elevating pinion 
which meshes with the elevating arc, mounted on 
the underside of the recoil mechanism. 

b. Traversing Mechanism. The traversing mech- 
anism is secured to and rotates with the top car- 
riage. It controls the movement of the weapon in 
azimuth by means of the traversing pinion (fig. 
133), which is rolled in the teeth of the stationary 
traversing arc. Motion of the traversing mech- 
anism handwheel assembly is transmitted through 
gears, flexible joints, a shaft, a worm, and a worm 
wheel to the traversing pinion, which meshes with 
the traversing arc. The mechanism is mounted on 
the left of the top carriage to provide clearance 
for the weapon at minimum elevation. 


98. Maintenance 
a. By turning and stopping the elevating mech- 
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anism and traversing mechanism handwheel as- 
semblies, check for backlash. Backlash exceeding 
one-sixth of a turn of the handwheel should be 
reported to the ordnance maintenance personnel 
for correction. Backlash is an indication of wear 
or improper adjustment and will result in exces- 
sive muzzle whip and inaccuracies in firing. 

b. The teech of the elevating and traversing arcs 
and pinions must be covered with a thin coating 
of preservative lubricating oil as a protection 
against rust. Under normal conditions, dust and 


grit will adhere to this film and cause wear; conse- 


quently, the teeth must be throughly cleaned and 
lubricated weekly. 

c. If a considerable amount of dust or sand is 
present in the area of operation, the teeth should 
be wiped dry before the howitzer is operated 
(situation permitting) and then lubricated after 
the action is over. With the surfaces dry, there is 
less wear than when they are coated with lubricant 
contaminated with excessive dust or sand. 

d. Vigilance must be exercised to detect any 
cutting or abrasion of the teeth of the elevating 
and traversing arcs and pinions. Report any de- 
formation of this nature to ordnance maintenance 
personnel for correction. Rust must not be allowed 
to accumulate on these parts. 


e. Semiannually, drain the elevating gear 
housing by removing the drain plug (fig. 
97), and fill as prescribed in paragraph 64. 
Install plug. At the same interval, remove 


Section ХІ. 
99. General 


a. Two spring-type equilibrators (fig. 69) 
are provided (one on each side of the 
howitzer), which function together to over- 
come the unbalanced weight of the weapon 
and to reduce the manual effort required to 
elevate it. The equilibrators connect the cyl- 
inder yoke with the equilibrator mounting 
brackets on the top carriage. The springs 
are compressed as the howitzer is depressed, 
counterbalancing the muzzle-heavy weight of 
the tipping parts and eliminating the need 
for manually braking their descent. The 
energy stored in the compressed springs is 
released as the howitzer is elevated; the 
springs tend to expand, thereby exerting an 
upward force on the weapon and assisting 
in elevating it. 


b. The equilibrators are adjustable by 
means of three adjusting nuts (fig. 184) 
which screw onto the threaded ends of the 
three equilibrator rods and against the 
equilibrator spring seat to compress the 
equilibrator springs. 


Figure 134. Adjusting equilibrator. 
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the elevating gear housing, clean gears, and 
pack with the proper lubricant as prescribed 
in paragraph 64. 


EQUILIBRATORS 


100. Maintenance 


Warning: Under no circumstances will or- 
ganizational maintenance personnel attempt 
to dismount the equilibrators from the top 
carriage or disassemble the equilibrators. The 
equilibrator springs are under very great com- 
pression, and failure to observe this warning 
may result in serious or fatal injury to per- 
sonnel. Corrections of malfunctions and ad- 
justments other than described below must 
be performed by ordnance maintenance per- 
sonnel. 


a. Test Adjustment of Equilibrators. 

(1) The equilibrators are properly ad- 
justed when all of the following 
conditions are met: 

(a) The howitzer is slightly muzzle- 
heavy when unloaded and slightly 
breech-heavy when loaded. 


Nóte. 'To effect smooth operation of the 
trunnions, the carriage must be as level as 
possible (par. 891(4)). 

(b) The three adjusting nuts of each 
equilibrator are equally distant 
from the ends of the equilibrator 
rods. 

(c) The adjusting nuts of one equili- 
brator are the same distance 
from the ends of their equilibra- 


tor rods as those of the other 
equilibrator. 
(2) Test the equilibrators for proper 
adjustment as follows: 


(a) Level the carriage (par. 894(4)). 
Load approximately 54 pounds in- 
to the powder chamber to simu- 
late half the weight of the projectile 
and powder charge.  Elevate and 
depress the weapon throughout its 
ful range of movement. If 
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the weapon сап be elevated and 
depressed at all degrees of ele- 
vation with approximately the same 
handwheel effort, the adjustment 
of the equilibrators is satisfactory 
with respect to balance of the 
weapon. 


(b) Measure the distance of each ad- 
justing nut from the end of its 
equilibrator rod by removing the 
three hexagon plain nuts (fig. 
184) and counting the threads on 
the equilibrator rod to each adjust- 
ing nut. 


Caution: When removing the hex- 
agon plain nuts, be careful not to 
disturb the position of the adjust- 
ing nuts. If all three adjusting 
nuts of each equilibrator are an 
equal distance from the ends of the 
equilibrator rods, the equilibrator is 
properly adjusted. 


(c) Compare the distance of the ad- 
justing nuts of one equilibrator 
from the ends of their rods with 
the adjustment of the adjusting 
nuts of the other equilibrator. If 
these distances are the same, both 
sets of equilibrator springs are 
under approximately the same 
compression, and the adjustment 
of the equilibrators is satisfactory 
with respect to each other. 


Note. Only ordnance maintenance  per- 
sonnel can measure the compression of the 
equilibrator springs so as to determine that 
both equilibrators are under equal compres- 
sion. 


b. Adjust Equilibrators. 
(1) Before making any adjustments to 


the equilibrators, test them for 
for proper adjustment as in a 
above. 


(2) If all three adjusting nuts of each 


equilibrator are not the same dis- 
tance from the ends of the equilibra- 
tor rods, tighten the nuts or nuts 


nearest the ends of the rods until 
all three nuts on each equilibrator 
are the same distance from the 
ends of their rods. 


(8) If the adjusting nuts of one equili- 
brator are nearer to the ends of 
their rods than those of the other equi- 
librator, alternately tighten all three 
adjusting nuts of that equilibrator 
until the nuts of both equilibrators 
are the same distance from the ends 
of their rods. 


Note. Once the three adjusting nuts of 
each equilibrator have been adjusted with re- 
spect to each other, always turn each nut the 
same amount when making further adjust- 
ments to the equilibrators. 


(4) If more handwheel effort is re- 
quired to elevate than до depress 


the weapon, the adjusting nuts . 


should be tightened on the rods 
(turned clockwise) to increase the 
spring compression. If more hand- 
wheel effort is required to depress 
than elevate the weapon, the ad- 
justing nuts should be loosened 
(turned counterclockwise) to reduce 
the compression of the equilibrator 
springs. Turn all three adjusting 
nuts on each equilibrator an equal 
amount (one turn at a time) in the 
desired direction. 


(5) Check the adjustment as in a above 
and tighten all hexagon plain nuts 
after the adjustment is satisfactory. 


Note. Take care to hold each adjusting 
nut stationary while tightening its hexagon 
plain nut. 


Warning: Under no circumstances 
will the adjusting nuts be removed 
from the rods except by authorized 
ordnance maintenance personnel. 


c. Clean Equilibrators. Weekly, wipe the 
equilibrator springs, rods, and tubes clean 
with clean wiping cloths and apply a coat 
of prescribed oil (par. 64) with oil dampened 
wiping cloths. 


Section XII. 


101. General 


a. Carriage M1AI. 
(1) The firing jack of carring М1А1 


(2) 


(fig. 21) is of the rack and 
pinion type and is bolted to the 
front of the bottom carriage to 
which it remains attached at all 
times. The firing jack rack plunger 
is protected from dirt, water, and 
foreign matter by the firing jack 
plunger cover which fits over the 
opening in the firing jack housing 
and is held in place by the firing 
jack plunger cover clamp. The 
plunger is raised and lowered by 
rotating either or both firing jack 
ratchet cases. When in the raised 
position, the lower end of the rack 
plunger is protected from dirt and 
foreign matter by installing the fir- 
ing jack housing bottom cover (fig. 
59), which is chained to the traveling 
lock and which also limits the up- 
ward travel of the plunger. 

The traveling lock (fig. 21) is a 
triangularly shaped casting, the two 
legs of which are hinged to the 
front of the bottom carriage. Its 
purpose is to anchor solidly the 
tipping parta of the weapon during 
travel (par. 520(1)). 


b. Carriages M1A2 and MS2. 


(1) 


(2) 


The firing jack of carriages M1A2 
and M82 is of the screw-type and 
is hinged to the firing jack brack- 
et (fig. 55) at the front of the 
bottom carriage. The jack swings 
forward and upward and latches 
to the bottom of the traveling lock 
during travel (par. 52c). The fir- 
ing jack ratchet controls the opera- 
tion of the jack (par. 89d(9)(d)). 
The traveling lock (fig. 55) is a 
triangular casting, the two legs of 
which are hinged to the front of 
the bottom carriage. The firing jack 
hanger is fastened on the under sur- 
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FIRING JACK AND TRAVELING LOCK 


face of the traveling lock and sup- 
ports the firing jack during travel 
(par. 52c(4)), when the traveling 
lock is attached to the cylinder yoke 
to anchor solidly the tipping parts of 
the weapon. 


102. Maintenance 
a. Carriage М1А1. 


(1) 


(2) 


(a) Release the firing jack 


The firing jack housing bottom 
cover (fig. 59) must be in place, 
except when the firing jack is in use; 
the canvas firing jack plunger 
cover and clamp (fig. 60) will be in 
place at all times, except when the 
firing jack plunger is removed for 
cleaning and lubrication. 


The firing jack rack plunger and 
pinion should be cleaned and oiled 
weekly as follows: 


plunger 
cover clamp and remove the fir- 
ing jack plunger cover (fig. 60). 
Release the rack plunger from trav- 
eling position by removing the 
firing jack plunger locking level 
(fig. 58); turn the ratchet 
plunger handles until the arrows 
on them are pointed down and 
lower the rack plunger by operat- 
ing the jack ratchets sufficiently 
to remove the firing jack housing 
bottom cover by turning it one- 
quarter turn. Then turn the ratchet 
plunger handle arrows up (fig. 
59) and raise the rack plunger to 
the limit of its upward move- 
ment, in which position the pin- 
ion no longer will engage the teeth 
on the rack plunger. Lift the 
rack plunger from the firing jack 
housing. Clean with dry-cleaning 
solvent or volatile mineral spirits 
and lubricate the rack plunger as 
prescribed in lubrication order (par. 
64). 
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(b) Reach down through the operi- 


ing in the top of the firing jack 
housing and wipe the teeth of 
the pinion with clean wiping 
cloths, turning the ratchet case 
handles to expose the pinion teeth 
one after another. Lubricate the 
pinion in the same manner, us- 
ing wiping cloths saturated with 
preservative lubricating oil. 


(c) The rack plunger is installed sim- 


ply by holding it in position in 
the upper opening of the housing 
and rotating the ratchet case (ratch- 
et plunger handle arrows poirting 
down) until the teeth have 
meshed and the lower end of the 
rack plunger has been exposed be- 
low the bottom of the housing. 
Attach the firing jack housing 
bottom cover (fig. 59), turn the 
ratehet plunger handles until the 


arrows point up, raise the rack 
plunger to traveling position, and 
insert and. secure the firing jack 
plunger locking lever (fig. 58). 
Install the firing jack plunger 
cover and clamp (fig. 60). 


b. Carriages M1A2 and M32. 


(1) 


(2) 


No maintenance ої the M1A2 and 
M82 firing jack and traveling lock 
other than prescribed below and nor- 
mal cleaning (par. 71c), painting 
(par. 67), and lubrication (par. 64) 
is prescribed for the using organiza- 
tion. 

Every three months, remove the fir- 
ing jack breather element (fig. 97) 
from the M1A2 and M82 firing. jack, 
clean the element with dry-cleaning 
solvent or volatile mineral spirits, 
dry, and saturate with preservative 
lubricating oil as prescribed in lubri- 
cation order (par. 64). 


Section XIII. TRAILS, TRAIL LOCK, AND TRAIL SPADES 


103. Generar 
a. Trails. 


(1) The two trails (fig. 2) are tapered, 


welded steel, box-type girders 
hinged to the bottom carriage. In 
traveling position, the trails are 
closed and locked by the trail lock 
and the weapon is coupled to the pin- 
tle of the prime mover by the lun- 
ette (fig. 48). In firing position, 
the trails are unlocked and spread, 
trail spades are attached under the 
rear ends of the trails (fig. 51), and 
the spades are emplaced in pits dug 
in the ground. When fully spread, 
each trail forms an angle of 80° 
with the center of the carriage. Bot- 
tom carriage stops (fig. 185) are pro- 
vided to limit the spread of the 
trails, and top carriage stops pre- 
vent traverse of the weapon during 
travel. Stops are also provided on 
the bottom carriage which causes the 


trails to be centered when closed 
and locked. 


Figure 135. Stops to prevent top carriage traverse 
during travel and stops to limit epread of trails 
in firing position. 


(2) The rear end of the trails have 


smooth bottom surfaces with ге-: 


cesses for attaching lugs of the 
trail spades (fig. 51) and square 
holes in the rear for the insertion 
of the spade keys, which lock the 
‘spades in position. The recess for 
the trail spade lug on the left trail 
also accepts the caster assembly 
for the M123A1 howitzer and is 
locked in position with the spade 
key. They also have round holes 
through whichthe weapons handling 
bars are inserted for use as aux- 
iliary lifting handles. Trailhandles 
(fig. 2) are welded to the outer 
sides of both trails and à weapons 
handling bar socket (fig. 48) is 
provided at the rear end of each 
trail hahdle. On both trails, 
brackets are provided on the outer 
Sides for the trail spades (fig. 47), 
retainers on the top for the firing 
jack float (fig. 37), supports onthe 
top for the weapons handling bars, 
and supports on the inner sides for 
the sections of the rammer staff. 
Retainers are provided on the top 
for the loading tray on the M114 
and M114Al. The spade key 
bracket (fig. 2) and the sledge car- 
rier are welded to the outer and 
inner sides respectively of the left 
trail. The bottom carriage of the 
М123А1 howitzer has the loading 
tray stowed on the right shield. 
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The left trail also has brackets to 
accept the hydraulic power unit. 

b. Trail Lock. The traillockis aclamp- 
ing mechanism operated by the trail lock 
handle (fig. 48). The handle controls the 
action of the trail lock hook which engages 
the trail lock link. When the trails are 
closed, a projecting wedge on the left trail 
enters a mating hole in the right trail and 
is locked by the insertion of the trail 
locking retainer pin. 

c. Trail Spades. The trail spaces (figs. 
47 and 51) function as spades and floats 
and are equipped with lifting handles. The 
spade webs are rounded to provide better 
flotation when used with logs or timber or 
when the spades are not fully buried inthe 
ground. 


104. Maintenance 


a Accumulation of water in the trails 
can cause rupture of the welds upon 
freezing. Trapped water causes accel- 
erated rusting and adds excess weight. If 
the trails are not provided with drain 
plugs, notify support maintenance per- 
sonnel. When drain plugs are installed, 
the battery mechanic must remove the 
drain plugs each week, allow the trails to 
drain, and install the plugs. 

b. No other maintenance of the trails, 
trail hinge pin, trail lock, and trail spades, 
except normal cleaning (para 71c), 
painting (para 67), and lubrication (para 
64) is prescribed for the using organiza- 
tion. 


Section XIV. WHEEL DRIVE UNIT (M123A1 ONLY) 


105. General 
Refer to paragraph 4a(7) for description. 


106. Removal and Installation 


a. Removal. 

(1) Release the fastener lock securing 
the hydraulic motors to the wheel 
drive units and lift the motors 
from the units and lay them on the 
carriage tires (fig. 136). 


(2) Lift the handle of the fastener pin 
in the center of the wheel drive 
unit, unscrew the assembly, and 
lirt the unit away the wheel (fig. 
137). 

b. Installation. 

(1) Position the wheel drive unit so 
the splines of the drive ring onthe 
unit mates with the splines in drive 
ring on the carriage wheel hub, 
and the main shaft mates with the 
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Figure 136. Hydraulic motor removed 


(2) 


from wheel drive unit. 


main shaft coupling with the 
hydraulic motor mounting on the 
top; push in place. Secure the 
fastener pin assembly to the wheel 
spindle (fig. 137). Raise the саг- 
riage wheels on the firing jack and 
rotate the wheel to test the freedom 
with which it turns, as the axle nut 
may have become tightened when 
the fastener lock was tightened. If 
such is the case, remove wheel 
drive unit and repeat bearing ad- 
justment in paragraph 117h. 

Place they hydraulic motor on the 
top of the wheel drive unit and 
secure with the fastener lock (fig. 
136). 


Figure 137. Removing or installing wheel drive unit. 


107. Disassembly 


a Drive Unit Fastener Pin Assembiy 


(1) 


(2) 
(3) 


Remove the setscrew holding the 
fastener pin nut, unscrew the nut, 
and remove the fastener ріп ав- 
sembly from the center of the wheel 
drive unit. 

Remove the fastener pin plate from 
the fastener pin shaft. | 
Remove the two spring pins from 
the fastener pin handle and remove 
the fastener pin handle pin, handle, 
bearing ball, and fastener pin һап- 
dle spring from the shaft. 
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Figure 138. Removal or installation of fastener lock and lockpin. 
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— b. Fastener Locks (fig. 138). 

(1) Remove the four capscrews secur- 
ing each fastener lock and remove 
the locks. 

(2) Remove the plugs and remove the 
tops of the fastener locks and pre- 
formed packing. 

c. Remove Dust Seal (fig. 139). Pry 
dust seal out of groove. 


WHEEL DRIVE UNIT 


108. Assembly 


a. Dust Seal. Install the dust seal in the 
groove provided (fig. 139). 


b. Fastener Locks (fig. 138). 

(1) Install the tops of the fastener 
locks on the hydraulic motor and 
secure with plugs and performed 
packings. | 

(2) Install each fastener lock on the 
wheel drive unit and secure with 
four 10 x 3/8 socket head cap- 
screws, 

с. Drive Unit Fastener Pin Assembly 
(fig. 138). 

(1) Position the fastener pin handle on 
the: fastener pin shaft, insert the 
fastener pin handle spring and 
bearing ball in the shaft, hold the 
ball and spring back and insert the 


WE 13133 §j fastener pin handle pin through the 
handle and shaft, with the slot in 
Figure 139. Removal or installation pin against the ball. Aline the pin 
of dust seal. holes and insert two 3/32 x 9/16 
spring pins. 
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(2) Slide the fastener pin plate on the 


shaft. 


(3) Insert the fastener pin assembly 


through the center of the wheel 
drive unit and screw the fastener 
pin nut on the shaft. Aline the set- 
screw hole and install the No. 10x 
3/8 hexagon setscrew. 


109. Maintenance 


a Lubricate the wheel drive unit in 
accordance with lubrication chart (para 


64). 


b. Inspect housing and cover for dents 
or cracks and refinish as required. In- 
spect for foreign matter lodged between 
the unit and carriage wheel. 


c. Check the lifting handles to sec c... 
they are securely pinned and are not ш... 
inward towards the carriage wheel, 

а, Inspect the drive unit fastener «. :. 
assembly. If worn or inoperative, гер... 
pin-assembly (para 107). 

е. Examine the fastener locks w... 
secure the hydraulic motors to the c-. : 
unit. Replace cracked or bent fastzu... 
locks (para 107). 

Ё Replace the dust seal whigh b.... . 
against the wheel hub, if damaged or t... 
(para 107). 

8. Organizational maintenance of `... 
wheel drive unit is limited to the ты... 
nance covered herein, Notify ordni... 
maintenance for any other required r..... - 
tenance. 


Section XV. WHEEL AND TIRE ASSEMBLY 


110. General 
a. Wheels. 
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(1) 


(2) 


The early model wheel in the 


M114, M114A1, and M123A1 how- 
itzer consists of the wheel disk 
and rim, the wheel and hub ring, 
and 18 wheel ring retaining nuts 
(fig. 140). The wheel disk has a 
bead only at the rear. The front of 
the disk and rim bears 18 wheel 
disk rim studs. The wheel and hub 
ring is a separate piece which 
Serves as the outer head for the 
tire. It is held to the disk and rim 
Studs by the 18 wheel retaining nuts 
(figs. 140 and 141). The wheeldisk 
rim is attached to the wheel hub by 
ten wheel retaining nuts. 

The later model wheel ia the 
М114, M114A1, and М123А1 how- 
itzer consists of the wheel disk 
and rim, and side rim, The wheel 
disk has a large bead at the rear 
and a small bead at the front, The 
side rim is a tension ring which 
locks behind the small front bead 
of the disk and acts as the outer 
bead for the tire. The wheel disk 


rim is attached to the wheel au. ..: 
ten wheel retaining nuts. Five 2: 
these nuts also retain the 6:3. 
ring for the wheel drive unit (x... 


142 and 143). 


b. Tire Assembly. 


(1) 


(2) 


The tire assemblies on the 14... 
and M114A1 howitzer consisi.. .i 
two 14.00 x 20 tires, two 1... = 
20 tire tubes, and two tire oc 
locks. 

The tire assemblies on the Miz. 
Al howitzer consists of two 1«.9C 
x 20 directional traction (Cii li 
mover) tires, two 14.00 x 20 у... 
tubes, two side rims, and two v... > 
bead locks. 


111. Removal and Installation 
a Remove Wheel and Tire Assempbuy. 


(1) 


Spread the trails (para 39d(2)), sex 
the carriage handbrakes, &. 5 
raise the carriage on the firus 
jack (para 390(9)) until the waecis 
are clear of the ground. 


(2) Release the lock fasteners socur- 


ing the hydraulic motor to the ware! 
drive unit (fig. 136) (М123А1 ошу). 


ТМ 9—-1025-200—-12 


DISK AND RIM 
ASSEMBLY 


PNEUMATIC TIRE PNEUMATIC TIRE 


INNER TUBE : 
ORD F9298 


Figure- 150. Wheel and tire—ezploded view. 


(8) Pull the wheel drive unit lockpin 
and remove the wheel drive unit (fig. 
187) (M123A1 only). 


(4) Remove the ten wheel retaining nuts 
(figs. 141 and 142). 


(5) Remove the drive ring and drive 
ring gasket (fig. 148) (M128A1 
only). 

(6) Tip out the top of the wheel and 
tire assembly to allow the wheel 
to clear the hub and roll the wheel 
and tire assembly out of the way. 


WHEEL HUB CAP 


Note. The wheel and tire assembly may be 
rolled easily if kept in an upright position. 


b. Install Wheel and Tire Assembly. 


Figure 141. Removing or installing wheel (1) Roll the wheel and tire assembly 
retaining nuts. into position and rock the wheel to 
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Figure 142. Removing or installing wheel 


retaining nuta. 


get the lower portion under the 
hub. Release the carriage handbrake 
and turn the hub to aline the studs 
on the hub with the holes in the 
wheel disk and rim. Push the wheel 
and tire assembly into the hub and 
screw the wheel retaining nuts 
loosely into position. Apply the 
handbrake and tighten the wheel 
retaining nuts alternately until all 
nuts are tightened securely. On the 
M123A1 howitzer, install the drive 


ring gasket and drive ring on the 


longer studs (fig. 148) before 
installing retaining nuts. 

(2) Lower the carriage to the ground 
(par. 520(2)). 


112. Disassembly 


a. Remove the wheel and tire assembly 
from the carriage (par. 111a). Remove the 
cap and valve core from the tire valve and 
wait for tire to deflate. 


Warning: Tire must be completely deflated 
before any attempt is made to remove the side 
rims. An inflated tire may blow a partially 
removed side rim off the wheel disk and rim, 
and cause serious injury to personnel. 


b. When the tire is completely deflated, 
disassemble as shown in TM 9—1870-1. 


113. Assembly 


Assemble the tire as shown in TM 9- 
1870-1. 


114. Maintenance 


a. The pressure to be maintained in the 
tires is 50 pounds psi. To obtain maximum 
mileage, the air pressure should be checked 
prior to operations and weekly, and air added 
only if there is a loss of air pressure. 
Bleeding of air from the tires results in an 
increase in the flexing of the side walls, 
which increases the danger of failure. 

b. Check for loose or missing nuts. Tighten 
or replace as necessary. 

c. Replace wheel drive rings which are 
cracked or have damaged teeth. Clean out- 
side threads on drive ring, lubricate lightly, 
and install hub cover when wheel drive unit 
is removed. Replace torn wheel drive ring 
gaskets (M123A1 only). 

d. For maintenance and care of pneumatic 
tires, refer to ТМ 9—1870-1. 


ТМ 9-1025—200—12 


ORD F6603 


Figure 148. Removal or installation of drive ring 
group and wheel assembly. 


Section XVI. WHEEL HUB AND BEARINGS GROUP 


INI 
WHEEL AND TIRE ТІ. 
DRIVE RING М / 
СА5КЕТ 
Y | 
DRIVE RING 
| 
WHEEL 
RETAINING 
NUT -K 
DRIVE RING 
ADAPTER 
115. General 
а. Wheel Hubs. The wheel hubs (fig. 


144) are supported on the wheel spindles by 
the outer and inner wheel spindle roller 
bearings. The air brake drums are bolted to 
the inner flanges of the wheel hubs, and 
the wheels are fastened to the outer flanges 
of the wheel hubs by studs and nuts (par. 
111). 

b. Wheel 


Spindle Roller Bearings. The 


inner wheel spindle roller bearings seats in- 


side the wheel hub (fig. 144). This bear- 
ing and the oil seal are a drive fit in the 
hub and are secured in position by the oil 
seal retainer, which is bolted to the wheel 
hub. The wheel spindle roller bearings and 
the entire hub and drum group are. secured 
to the wheel spindle and are adjusted by 


the wheel spindle nut and receiver assembly. 
A wheel hub seal is placed over the main 
shaft coupling and into the pilot ring which 
is fastened to the end of the hub by four 
hexagon socket shouldered cap screws. The 
seal protects the inside of the wheel hub 
against the entrance of dirt and other for- 
eign matter. 


116. Disassembly 


a. Remove the wheel and tire assembly 
from the carriage (par. 111a). 

b. Remove the four hexagon head cap 
screws and lock washers (fig. 141) holding 
the hub cap and paper gasket to the hub 
(fig. 144). Straighten the.edge of the wheel 
lock which is bent -over the wheel ` spindle 
hexagon plain nut. Using the combination 


141 
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1—Hub сар 1025-619-3420 

2—Paper gasket 1025—619—3421 

9—Hexagon plain nut 6810-617-1192 

4—Wheel lock 2530-700-7656 

6—Locking ring 1025-617-1190 

6—Wheel bearing retaining nut assembly 1025-711- 


9545 
%—Tapered roller bearing cone and rollers 3110- 
100-0268 


CRD F7829 


8—Tapered roller bearing cup 3110-100-0327 
9—Air brake drum 
10—Tapered roller bearing cup 3110- 100-0323 
11—Tapered roller bearing cone and rollers 3110- 
151-8611 с 
12—Encased plain seal 5330-171-8932 
18—Packing retainer 1025-619-3422 
14—Hexagon head cap screw 5305-068-0502 
16—Lock washer 5310-013-1121 


Figure 144. Wheel hub and drum and retaining parte—exploded 
view (M114 and M114A1). 


wrench, unscrew and remove the nexagon 
plain nut (fig. 145). Remove the wheel lock 
and locking ring (fig. 144) from the spindle. 
Remove the wheel bearing retaining nut with 
combination wrench (fig. 164). 

c. On the M128A1 howitzer, remove the 
axle nut (fig. 147) from the wheel spindle. 
Remove four shoulder screws securing the 
pilot ring to the hub and remove the pilot 
ring main shaft coupling and oil seal. 

d. Slide the wheel hub and air brake drum 
(figs. 144 and 148) outwardly on the wheel 
spindle sufficiently to loosen and remove the 
cone and rollers. Two men should then re- 
move the wheel hub and air brake drum 
from the wheel spindle, exercising care to 
prevent damage to the oil seal. 

e. Remove the three hexagon head cap 
screws and lock washers that hold the pack- 
ing retainer to the wheel hub (fig. 144). It 
will be necessary to reach inside the brake 
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drum grease guard to loosen these screws. 
Tip the packing retainer at an angle (fig. 
149). Using a brass drift, drive out the 
cone and rollers and the encased plain seal. 
Place the brass drift against the cone and 
rollers through the hub and tap it with a 
hammer. These parts are forced out evenly 
by tapping all around the edges of the cone. 


Note. The tipped out packing retainer will permit 
the removal of the encased plain seal and cone and 
rollers without necessitating the removal of the grease 
guard from the air brake drum. 


117. Assembly 


a. Tip the packing retainer at an angle 
(fig. 149) to provide room to insert the cone 
and rollers in position in its cup in the hub. 
Insert the encased plain seal in the same 
manner. Install the cone and rollers and the 
encased plain seal by tapping the seal into 
position with a brass drift. Tap it evenly 


Figure 145. Removing or installing the wheel 
spindle hexagon plain nut. 


Figure 146. Removing or installing the wheel bearing 
retaining nut (M114 and M114A1). 
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so as not to bend it or get it out of shape. 
Make sure the seal is correctly positioned. 
Secure the packing retainer in position with 
its three hexagon head cap screws and lock 
washers (fig. 144). 

b. Slide the wheel hub and air brake drum 
on the wheel spindle (figs. 144 and 148), 
keeping it straight with the wheel spindle to 
prevent damage to the oil seal. Install the 
cone and rollers of the outer wheel spindle 
roller bearing. 

c. Install the wheel bearing retaining nut 
on the spindle with the combination wrench 
(fig. 146); tighten until the wheel hub and 
air brake drum cannot be turned without 
exerting considerable force. Then loosen 
the wheel bearing retaining nut about one— 
sixth turn. The adjustment is correct when 
the bearings have 0.005- to 0.010-inch end 
play, and the wheel hub can be rotated easily 
without binding. 

d. Install the locking ring (fig. 144) with 
the pin on the retaining nut in one of the 
12 holes in the locking ring. 


Note. It may be necessary to turn the locking ring 
over, or turn the retaining nut one way or the other, 
to permit the pin to enter one of the holes in the 
locking ring. The bearing adjustment should not be 


changed farther thar the next hole in the ring. Be 


sure the hub rotates easily. 


e. Install the wheel lock (fig. 144) and 
hexagon plain nut on the spindle. Tighten 
the nut securely with the combination wrench 
(fig. 145), tapping the wrench sharply with 
a hammer to insure proper seating. Rotate 
the wheel hub to test the freedom with 
which it turns, as the retaining nut may 
have become tightened when the nut was 
tightened. If such is the case, remove hex- 
agon nut and repeat bearing adjustment. 


Caution: Do not attempt to loosen or tight. 
en the bearing adjustment by merely loosen- 
ing or tightening the hexagon nut. This might 
permanently damage the bearings, wheel spin- 
die, and hub. 


f. Place the paper gasket and hub cap 
(fig. 144) in position over the end of the 
wheel hub and secure with four 1/4 x 3/4 
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Figure 147. Removal or installation of wheel drive unit 
attaching parts (M12341 only). 
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Figure 148. Wheel hub and drum—ezploded view (M128A1 only). 
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Figure 149. Removing cone of inner wheel spindle 
roller bearing. 


hexagon head cap screws and 1/4-ілеһ lock 
washers. 


д. On the М128А1 howitzer, install the 
pilot ring (fig. 147) in hub and secure with 
four shoulder screws. Install the oil seal 
in the pilot ring and slide the main shaft 
coupling through the oil seal and onto the 
splines on the wheel spindle. 


А. On the M128A1 howitzer, install the 
wheel axle nut on the wheel spindle; tighten 
until the wheel hub and air brake drum can- 
not be turned without exerting considerable 
force. Then loosen the wheel spindle nut 
about one-sixth turn. The adjustment is 
correct when the bearings have 0.005 to 
0.010—inch end play, and the wheel hub can 
be rotated easily without binding. 


1. Install the wheel and tire assembly on 
the hub (par. 110). 
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118. Maintenance 


a. Disassemble the cones of the wheel 
spindle roller bearings from the wheel hubs 
annually for cleaning and lubrication, as pre- 
scribed in LO 9—1025-200—10 (figs. 90, 91, 
92 and 93). Wash the bearing cones, wheel 
spindle, bearing cups (inside of wheel hub), 
and the brake drum with dry-cleaning sol- 
vent or volatile mineral spirits and dry 
thoroughly. 

Note. Do not use compressed air to dry bearings. 
Coat the wheel spindle, pilot ring, main shaft cou- 
pling and inside of hub with automotive and artillery 
grease to retard rust. Lubricate the cones of the roller 
bearings with automotive and artillery grease with a 
packer or by hand, kneading lubrication into all spaces 
in the bearing. Use extreme care to protect the bear- 
ings from dirt, and immediately assemble and install 
wheel Do not fill hub with lubricant, for the lubri- 
cant in the bearing is sufficient to provide lubrication 
until the next service period; any excess might result 
in leakage into the dram. 


b. Inspect the main shaft coupling and. 


wheel spindle for broken splines. Remove 
all burs. 


c. Examine inside diameter of oil seal for 
worn, frayed, or damaged sealing member. 


d. Inspect pilot ring for cracks or other 
damage. | 

e. Check receiver assembly for wear on the 
inside area where it receives the quick-re- 


lease lockpin. Inspect the receiver for dam- 
aged threads. 


f. Check the wheel spindle nut for dam- 
aged thread. 

g. Adjust the wheel bearing as described 
in paragraph 117с. 


h. Notify support maintenance for any 
further maintenance required. 


Section XVII. AIR BRAKES 


119. Scope 


a. General. The brake mechanisms at the 
‘arriage wheels are actuated by compressed 


air furnished by an air compressor on the 
prime mover and conducted to the carriage 
by the service and emergency air brake hoses 
(fig. 36). The carriage brakes are applied 
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by means of a control lever оп the prime 
mover. 

b. Principal Parte. The principal parts 
of the air brake system are the following: 
two air lines (service and emergency), two 


air filters, the emergency relay valve, the air. 


tank, two air brake diaphragms, two slack 
adjusters, two handbrake levers,. and two 
brake actuating mechanisms. 


c. Air Lines. The air lines consist of air 
hoses and tubes interconnecting the various 
units of the brake system. The service air 
line leads from the prime mover to the top 
of the emergency relay valve (fig. 88), and 
controls all service brake applications. The 
emergency air line leads from the prime 
mover to the lower part of the emergency re- 
lay valve. Its purpose is to keep the air tank 
charged at all times. The tank, in turn, sup- 
: plies the compressed air which actually makes 
all brake applications. Dummy couplings on 
the outer sides and near the rear ends of 
the trails are provided to retain the air 
brake hose couplings (fig. 87) and to exclude 
dirt when the couplings are not connected 
to the prime mover. 


d. Air Filters. The air filters (figs. 38 
and 150) are mounted on the trails and con- 
nected in the service and emergency air lines 
to filter water and dirt from the air before 
it enters the emergency relay valve. Drain 
plugs in the bottom of the filters permit 
draining accumulated water and dirt. 


e. Emergency Relay Valve. The emergency 
relay valve (figs. 88 and 150) is mounted on 
the rear of the bottom carriage and is pro- 
tected by а guard. The valve is a combined 
relay valve (which speeds up the brake ac- 
. tion from the prime mover to the carriage) 
and emergency valve (which controls auto- 
matic brake application in the event of a 
break between the prime mover and carriage, 
or a ruptured air line). 


146 


Figure 150. Air filter on right trail. 


f. Air Tank. The air tank (fig. 88) is 


‘mounted on the rear of the bottom carriage 


and is equipped with a drain cock for th« 
drainage of moisture and to relieve pressure 
prior to firing or when the brakes become 
locked. It stores air both for service and 
emergency brake applications. 


g. Air Brake Diaphragms. Two air brake 
diaphragms (fig. 151), one for each brake, 
convert the energy of the compressed air 
into the mechanical force necessary to op- 
erate the brake mechanisms. The air hose 
connection is protected by the brake dia- 
phragm guard. 


А. Slack Adjusters. The slack adjusters 
(fig. 151) serve as levers to connect the brake 
mechanisms with the air brake diaphragms. 
They also provide a convenient method of 
brake adjustment (par. 122e). During brak- 
ing, the slack adjusters rotate bodily : with 
the brake camshafts (fig. 152) as the brakes 
are applied or released. 


i. Handbrake Levers. A handbrake leve 
(fig. 151) is provided for each carriag 
brake. It is pivoted on the brake cam 


Figure 151. Air brake diaphragm and slack adjuster. 


shaft just inside the wheel. The handbrake 
lever is positioned under the slack adjuster 
so that when the lever is pulled to the rear 
it lifts the slack adjuster, causing the brake 
camshaft to ratate and apply the brake. A 
handbrake lever latch (fig. 151), controlled 
by the spring-loaded hand grip lever, en- 
gages the teeth of the hanbrake lever latch 
plate and retains the handbrake lever in po- 
sition when the handbrakes are applied. 
When handbrake latch is positioned in the 
third notch of rack, brake must be fully en- 
gaged. 


j. Brake Actuating Mechanisms. Each 
brake actuating mechanism (fig. 144) con- 
sists principally of the brakeshoes, brake 
camshaft, and brakeshoe springs. The 
brakeshoes and camshaft are attached to 
the bottom carriage by теапв of the brake 
shield. Each brakeshoe pivots at one end 
of the brake anchor pin and both are ex- 
panded against the brake drum by the rota- 
tion of the camshaft when the brakes are 
applied. When the brakes are released, 
the camshaft release the shoes, which are 
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then pulled away from drum by the brake- 
shoe springs. 


Figure 152. Brake actuating mechanism — internal parte. 


120. Disassembly 
a. Disassemble Air Filters. 


Note. Air filters of two different designs are used 
on different carriages. While they work on the same 
principle, they differ slightly in appearance and con- 
struction. The air filter cover of one is connected to 
the air filter body by two screws; the cover of the other 
is connected to the body by four screws. Both employ 
the same strainer and strainer support. 


To remove the air filter strainer (fig. 153) 
for cleaning, remove the hexagon head 
screws and lock washers connecting the air 
filter cover to the air filter body. Be careful 
not to lose or damage the air filter cover or 
the air filter body. Be careful not to lose or 
damage the air filter cover gasket. Draw 
the strainer from the body it it has not 
dropped out. Remove the strainer support 
from the cover. 
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Figure 153. Air filter — exploded view. 


b. Remove Air Brake Hose Coupling 
Packing Ring. The air brakehose coupling 
packing ring (fig. 154) is flexible and can 
be removed fromthe airbrake hose coupling 
by twisting it sufficiently to free it. 


121. Assembly 


а. Install Air Brake Hose Coupling Pack- 
ing Ring. Squeeze the flexible air brake 
hose coupling packing ring (fig. 154) suffi- 
ciently to force its flanged end into the air 
brake hose coupling. Be sure the packing 
ring seats securely in the recess in the hose 
coupling. 

b. Assemble Air Filters. Install the 
strainer support in the air filter cover (fig. 
153). Place the air filter strainer on the 
strainer support in the cover, andinsert the 


Figure 154. Air brake hose coupling and paching ring. 
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strainer into the air filter body. Secure the 
filter cover to the body with the hexagon 
head screws and lock washers (two or four 
screws and washers, depending on design of 
filter) (para. 119d). 


122. Maintenance 
а. Test for Air Leakage. 


(1) Test the entire air brake system for 
air leaks bimonthly, or when a leak is 
evidenced by weak or intermittent brakes, 
by applying soapsuds with the system under 
pressure to all air hoses, air brake hose 
connectors and other hose connections, air 
brake hose couplings, air filters, air brake 
diaphragms, and emergency valve and air 
tank. Any leak causing a soap bubble of 
2-inch diameter in 5 seconds is considered 
serious; if it cannot be remedied by the 
methods herein outlined or if a leak is found 
in any air brake hose, notify ordance mainte- 
nance personnel. 


(2) Apply soapsuds to the edges ofthe 
air brake diaphragms (fig. 151) and around 


all diaphragm clamping bolts. If a leakage 


of air is evidenced by the formation of a 
soap bubble, tighten all clamping bolts in 
such sequence that successively tightened 
bolts are positioned on the diaphragm as 
nearly diagonally from each other as pos- 
sible. If this fails to stop the leak, notify 
ordance maintenance personnel. 


(3) Test all air brake hose connectors 
for leakage. If a leak occurs at the joint 
between the connector body and connector 
nut, tighten the nut. Ifthisdoesnot correct 
the leak, notify ordance personnel. 


(4) Apply soapsuds to the airbrake 
hose couplings. If a leak occurs at a cou- 
pling and it is securely in position, detach 
the coupling from the prime mover, remove 


the air brake hose coupling packing ring 
(para. 1205) and replace it with a new one. 


(5) Apply soapsuds to the joint bo- 
tween the air filter cover (fig. 
153) and the air filter. body. If 
a leak is evident, tighten the hex- 
agon head screws holding the 
cover to the body. If this fails to 
stop the leak, notify ordnance 
maintenance personnel. 

Apply soapsuds to all joints and 
connections on the air tank and 
emergency relay valve. If any 
leakage is found, notify ordnance 
maintenance personnel. 


b. Test Emergency Brake Application. 


Test the emergency brake application daily 
by closing the emergency air line cutout cock 
on the prime mover (fig. 36) and discon- 
necting the emergency air brake hose cou- 
pling from the prime mover, if the tactical 
situation permits coupling the weapontothe 
prime mover for this test. If the brakes do 
not apply automatically, notify ordnance 
maintenance personnel. | 


с. Drain Water From Air Filters and Air 
Tank. 


(1) Drain accumulated water week- 
ly from the air tank and air fil- 
ters. In cold weather, drainthese 
units every eight hours ofcontin- 
uous travel. If the water freezes 
іп the unit, apply sufficient heat 
to melt the ice and drain the 
water, taking care notto damage 
the air brake hoses. 

Note. Do not drain the air filters or air tank while the 
air brake system is under pressure. If draining is per- 
formed during travel, temporarily disconnect the air brake 
hose couplings from the prime mover (fig. 36). 


(2) To drain the air filters, remove 
the drain plug from the bottom 


(6) 


of the air filter cover (fig. 153), 


allow the water to drain, and in- 
stall the plug. 


To drain the air tank, open the 
drain cock at the lower right of 
the air tank (fig. 38)long enough 
to expel all moisture and then 
close the drain cock. 


d. Clean Air Filters. Clean the air filters 
bi-monthly by disassembling the filters (par. 


(3) 
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120), brushing off accumulated foreign mat- 
ter, and washing the air filter strainers 
(fig. 153) and air filter cover and strainer 
support with dry-cleaning solvent or volatile 
mineral spirits. Allow the parts to dry thor- 
oughly and assemble the air filters (par. 
1215). 


Note. Do not use compressed air to dry the air filter 
strainer. 


е. Adjust Air Brakes. 


(1) Check the travel of the brake 
diaphragm push rods (fig. 151) 
monthly by measuring the dis- 
tance each push rod extends from 
its air brake diaphragm with the 
brakes released and with the 
brakes applied. If the push rod 
travel is less than three-quarters 
of an inch, or more than one inch, 
adjust the brakes. 


Spread the trails to their fully 
open position (par. 39d(2)), and 
raise the carriage on the firing 
jack (par. 39d(10) carriage M1- 
Al; par 39d(9) carriage M1A2 
and M32) until the wheels are 
clear of the ground. Release the 
carriage handbrakes (fig. 1). 


Rotate the wheel and, at the 
same time, turn the brake ad- 
justing screw (fig. 151) on the 
slack adjuster until the brake 
stops the wheel from turning. 
Then back offthe adjusting screw 
until the wheel turns freely. 


Remove the wheel and tire as- 
sembly (par 111a) and insert a 
thickness gage orfeeler (fig. 155) 
through the inspection hole inthe 
brake drum to check the clear- 
ance between the brake lining 
and the brake drum. Rotate the 
drum, taking care not to twist 
or damage the gage. The clear- 
ance between the lining and 
drum should not be less than 
0.025-inch or greater than 0.050- 
inch. If it does not fall within 
*hese limits, readjust the brakes 
as in (3) above. 


(2) 


(3) 


(4) 
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(5) When'the brakes are properly ad- 
justed, install the wheel and tire 
assembly (par. 111b). | 

f. Lubricate.. Lubricate as prescribed in 
the lubrication order (par 64). 


Figure 155. Checking clearance between brake 
lining and drum. 


Section XVIII. CASTER ASSEMBLY 
(M123A1 ONLY) 


123. General 


Refer to paragraph 4a(8) for description 
of caster assembly. 


124. Removal and Installation 


a. Referto paragraph 39d(3) forremoval 
of caster assembly. 


b. Refer to paragraph 52f for installation 
of caster assembly. 


125. Disassembly (fig. 156) 


` a. Remove the hexagon plain nut and 
split lock washer from the caster axle and 
remove the axle, axle spacers, and wheel 
groups from the caster fork and bracket as- 
sembly group. 


b. Remove the five hexagon plain nuts 
and split lock washers securing the caster 
hub and remove hub from caster wheel rim. 


c. Make sure tire is deflated and remove 
eight hexagon plain nuts, eight split lock- 
washers, and eight hexagon head cap screws 
holding the two caster wheel rim halves to- 
gether and remove the rim halves from the 
tire. 


d. Remove the pneumatic tire inner tube 
from the pneumatic tire. 


126. Assembly (fig. 156) 


a. Insert the pneumatic tire inner tubein 
the pneumatic tire and inflate enough to keep 
the inner tube in the tire. 


b. Insert the caster. wheel rim halves in 
the tire with the valve stem in the hole pro- 
vided and fasten the rim halves together 
with eight hexagon head cap screws, eight 
split lock washers, and eight hexagori plain 
nuts. 


c. Insert the caster hub into the rim with 
hub flange on the opposite side from the 
valve stem and secure the five split lock 
washers and five hexagon plain nuts. 


d. Position the wheel group in the caster | 
fork and bracket assembly group with an 
axle spacer on each side, and insert the cas- 
ter axle; secure with a split lock washer and 
hexagon plain nut. 


e. Inflate the penumatic tire to 35 pai. 
127. Maintenance 


Lubricate in accordance with LO 9-1025- 
200-10 (figs. 90, 91, 92, and 93), and paint 
as necessary. Maintain tire pressure at 35 
psi, to obtain maximum mileage. Check the 
air pressure weekly and before operating. 
Inadequate tire pressure results in an in- 
crease in the flexing of the side walls, which 
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Figure 156. Caster assembly— partial exploded view. 
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increases the danger of failure. Remove all 
foreign substance from the rubber, being 
especially careful to keep tire as free from 
oil and grease as possible. If inspection re- 


evals damaged, worn, or flat tire, replace 
or repair. Repair of tire is covered in TM 
9-1870-1. If inspection reveals damage other 
than tire, notify ordnance maintenance. 


Section ХІХ. TRAIL JACK ASSEMBLY (M123A1 ONLY) 


128. General 


Refer to paragraph 4a(9) for description 
of trail jack assembly. 


129. Removal and Installation 


a. Removal (fig. 157). Remove the retain- 
ing ring securing the trail jack assembly to 
the left trail and remove the flat washer and 
jack assembly. 

b. Installation (fig. 157). Insert the shaft 
on the trail jack assembly through the hole 
provided in the left trail and secure with a 
1-3/4-inch flat washer and а 1-1/2-inch ex- 
ternal retaining ring. 


130. Disassembly (fig. 158) 


a. Remove the cotter pin, two flat wash- 
ers, and headed straight pin securing the 
trail jack base to the trail jack yoke and 
remove thé base. 

b. Remove the cotter pin, two flat wash- 
ers, and headed straight pin securing the 
trail jack yoke to the trail jack assembly and 
remove the yoke. 


131. Assembly (fig. 158) 


a. Position the trail jack yoke on the 
trail jack arsembly and secure with two 
5/16-inch flat washers, one on each side, a 
0.811 x 2.584 headed straight pin, and a 
3/82 x 5/8 cotter pin. 

b. Position the trail jack base on the yoke 
and secure with two 5/16—inch flat washers, 
one on each side, a 5/16 x 8.081 headed 
straight pin, and a 8/82 x 5/8 cotter pin. 


132. Maintenance 

Inspect the track in the trail jack assembly, 
remove any foreign matter, clean, and re- 
move burs. Raise the trails with the jack as- 
sembly to make certain it operates freely and 
does not slip. Replace trail iack yoke if 
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Figure 157. Removal or installation оу trail 
jack assembly. 

cracked or damaged. Replace trail jack as- 
sembly if inoperable or damaged. 


TRAIL JACK 
ASSEMBLY 


Figure 158. Trail jack assembly—partially 
eaploded view. 
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Section XX. HYDRAULIC POWER UNIT (M123A1 ONLY) 


133. General 


Refer to paragraph 4a(5) for description 
of hydraulic power unit. 


134. Disassembly 


a. Ой Pressure Gage Rubber Hose (fig. 
159). 

(1) Disconnect the coupling on the up- 
per end of the oil pressure gage 
rubber hose from the hose adapter 
on the oil pressure line. 

(2) Disconnect the coupling on the 
lower end of the hose from the 
1/8-inch pipe to tube tee and remove 
the hose. 

(3) Remove the tube assembly from the 
cut-off switch and pipe to the tube 
tee. 

(4) Remove the 1/8-inch pipe to tube 
tee from the 1/8-inch pipe cou- 
pling in the oil pressure gage. 

(5) Remove the 1/8-inch pipe coupling 
from the oil pressure gage. 

b. Cut-off Switch Wire Assembly (fig. 
159). 

(1) Disconnect the upper end of the 
cut-off switch wire assembly from 
the capacitor terminal. 

(2) Remove two hexagon plain nuts, 
two external teeth lock washers, and 
two pan-head machine screws se- 
curing two 1/4-inch loop clamps to 
the shroud and bracket. 

(8) Pull the wire assembly through the 
rubber grommet in the shroud and 
remove the grommet and two loop 
clamps from the wire assembly. 

(4) Remove the cover from the cut-off 
switch, disconnect the cut-off 
switch wire assembly, and renjove 
the wire. 

c. Ignition Switch Wire Assembly. 
160). 

(1) Remove the motor starter bolt se- 
curing the loop clamp to the motor 
starter casting. 


(fig. 


154. 


(2) Remove the hydraulic power unit 
screw securing the loop clamp to 
the hydraulic power unit. 

(8) Remove six hexagon plain nuts, six 
external teeth lock washers, six. рап— 
head machine screws, and six 1/4- 
inch loop clamps securing the ig- 
nition switch wire to the frame as- 
sembly. 

(4) Disconnect the ignition switch wire 
assembly from the capacitor termin- 
al and the ignition switch and re- 
move the wire. 

(5) Remove one rubber grommet from 
the engine shroud, one from the 
frame assembly, and ome.from the 
ignition switch cover. 

d. Gasoline Engine Muffler (fig. 161). 
Remove two hexagon plain nuts, two split 
lock washers, and two hexagon head cap 
screws securing gasoline engine muffler to 
the exhaust pipe and remove muffler. 

e. Fastener Lock (fig. 162). | 

(1) Remove four hexagon plain nuts, 
four flat washers, and four pan— 
head machine screws securing the 
lower part of the fastener lock to 
the frame assembly. 

(2) Remove three hexagon plain nuts, 
three flat washers, and three рап- 
head machine screws securing the 
upper part of the fastener lock to 
the hydraulic unit cover. 


135. Assembly 


a. Fastener (fig. 162). 

(1) Install the upper part of the fas- 
tener lock on the hydraulic unit 
cover and secure with three no. 10 
x 5/8 pan-head machine screws, 
three no. 10 flat washers, and three 
no. 10 hexagon plain nuts. 

(2) Install the lower part of the 
fastener lock on the frame assembly 
and secure with four no. 10 x 5/8 
pan-head machine screws, four no. 
10 flat washers, and four no. 10 
hexagon plain nuts. 
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Figure 159. Removal or installation of otl pressure gage hose, tube 
assembly, and cut—off switch wire assembly. 


b. Gasoline Engine Muffler (fig. 161). In- 8/8-іпеһ hexagon plain nuts, two 8/8-іпеһ 
stall the gasoline engine muffler on the end split lock washers, and two 8/8 x 1-1/4 hex- 
of the exhaust pipe and secure with two agon head cap screws. 
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Figure 161. Removal or installation of gasoline engine muffler. 


c. Ignition Switch Wire Assembly (fig. 
160). | | 

(1) Install one rubber grommet with a 
1/16-inch groove in the front left 
side of the engine shroud, one in 
the ignition switch cover, and one 
with a 1/4-inch groove in the frame 
assembly. 

(2) Install the ignition switch wire as- 
sembly and loop clamps as shown in 
figure 160. Connect one terminal to 
the ignition switch and one to the 
capacitor terminal on the magneto. 


Note. The six loop clamps with the small 
mounting holes secure the wire assembly to 
the frame assembly and the two loop clamps 
with the larger holes secure the wire assem- 


FLAT WASHER 


FASTENER LOCK 


ORD F6772 bly to the hydraulic power unit and motor 
starter casting. 
(8) Secure six 1/4-inch loop clamps to 
Figure 162. Removal or installation of fastener lock. the frame assembly with six no. 10 
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x 8/8 pan- head machine screws, 
six no. 10 external teeth lock wash- 
ers, and six no. 10 hexagon plain 
nuts. 

(4) Secure one 1/4-inch loop clamp to 
the hydraulic power unit wifh the 
existing hardware and one to the mo- 
tor starter casting with the existing 
bolt. 

d. Cut—off Switch Wire 
159). 

(1) Install a rubber grommet іп the 
rear right corner of the engine 
shroud. 

(2) Install the cut-off switch wire as- 
sembly and loop clamps as shown 
in figure 160. Connect one terminal 
to the red terminal in the cut-off 
switch and the other terminal to the 
capacitor terminal in the magneto. In- 
stall the cover on the cut-off switch. 

(8) Secure the two loop clamps with 

two no. 10 x 8/8 pan-head machine 
screws, two no. 10 external teeth 
lock washers, and two no. 10 hexa- 
gon plain nuts as shown. 
e. Ой Pressure Gage Rubber Hose (fig. 
159). 
(1 


Assembly (fig. 


w 


Install the 1/8-inch pipe coupling 

in the oil pressure gage. 

(2) Install the 1/8-inch pipe to tube 
tee in the pipe coupling. 

(8) Install the tube assembly on the 
cut-off switch and pipe to tube tee. 

(4) Connect the oil pressure gage rub- 

ber hose to the adapter on the oil 

pressure line on the engine, and the 

pipe to tube tee in the oil pressure 

gage. 


136. Maintenance 


a. Inspect oil pressure gage rubber hose 
for severe cuts or leaks and replace if neces- 
sary (fig. 159) 

b. Inspect tube assembly connecting the 
oil line with the cut-off switch for damage 
or leaking conditions (fig. 159). Fabricate 
new tube assembly, if necessary. 

с. Inspect cut-off switch wire assembly 
and ignition switch wire assembly for broken 


insulation or other damage. If necessary to 
replace, fabricate new wire assemblies as 
shown in figure 168. 


d. Check gasoline engine muffler for leaks 
and replace if necessary. 


e. Inspect for inoperative or damaged fas- 
tener locks which secure the hydraulic power 
unit cover and replace if necessary. 


f. Inspect the hydraulic hose assemblies 
for severe cuts and hydraulic tubing for 
dents, leaking connections, or other dam- 
age. Notify ordnance maintenance for repair. 


g. Check carriage wheels for creeping action 
during idle or neutral position. If the wheels 
creep, follow the procedure outlined be- 
low. 

(1) Raise the carriage wheels clear of 
the ground with the firing jack so 
they can rotate freely (par. 89d(9)). 


(2) Remove hydraulic power unit cover 
and start engine (par. 89с(8)). 


Caution: Engine should not be run 
for extensive periods with cover re- 
moved. 


(8) With engine running, engage the 
clutch handle in the wheel drive unit 
and manipulate the control stick for 
forward, reverse, right turn, and 
left turn (fig. 46), observing the 
control linkage motion. With the 
control stick in the neutral posi- 
tion, observe which wheel creeps. 


(4) If right wheel creeps, lengthen or 
shorten the inside override cylinder 
assembly (fig. 164) by removing one 
bolt, washer, and safety nut and 
loosen the lock nut on end rod. 
This allows the end rod to be turned 
in either direction to shorten or 
lengthen the cylinder assembly. Ad- 
just the end rod in or out until the 
wheel stops turning when the link- 
age is reassembled. This will be 
its neutral position. Tighten the lock 
nut, assemble the linkage, and se- 
cure with hexagon head bolt, flat 
washer, and safety nut. 
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Figure 163. Wire assemblics—euploded view. 


(5) Adjust the left wheel creep by 
or shortening the out- 
side override cylinder assembly in 
the same manner as above. 
А. Check howitzer for tendency to drift to 
the right or left and adjust as follows: 

(1) Operate the howitzer forward (par. 
89с(4)) on level ground to note 
any tendency to drift from a straight 
line. 

(2) If the howitzer drifts to the left, 
more power is being delivered 
to the right wheel than to the left 
wheel. Adjust the right wheel by 
lengthening or shortehing the inside 


end rods (fig. 165) as in g(4) 
above 


(8) If the howitzer drifts right, adjust 
the outside end rods (fig. 165). 
i Check control stick position and adjust 
as follows: | 
(1) If control stick moves too far for- 
ward or backward, lengthen ог 
shorten control cylinder system as- 
sembly (fig. 164) as in g(4) above. 
(2) If control stick moves too far to 
the right or left, lengthen or 
shorten control cylinder system as- 
sembly (fig. 165) as in g(4) 
above. 
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pes 


Figure 164. Override cylinder assemblies and control 
cylinder system assembly. 


Section XXI. 


137. General 


Refer to paragraph 4a(6) for description 
of the gasoline engine. 


138. Maintenance 


a. Service Air Cleaner. Loosen the hose 
clamp and unhook the catch holding the air 
cleaner cover to the housing (fig. 166). Re- 
move the element and blow it free of dust 
with low-pressure compressed air. Wash ele- 


160 


Figure 165. Arm assemblies, end rods, and control 
aystem cylinder assembly. 


(8) After the control stick has been 
positioned, adjust the two hexagon 
head machine bolts control stick stops 
(fig. 24) on the turn control sup- 
port assembly to stop the control 
stick just before it puts a strain on 
the linkage. 

j. Organizational maintenance of the hy- 
draulic power unit is limited to the opera- 


'tions covered herein. Notify ordnance main- 


tenance personnel for further maintenance. 


GASOLINE ENGINE (M123A1 ONLY) 


ment with soap or detergent and water and 
dry thoroughly with low-pressure com- 
pressed air. Wipe out air cleaner housing. 
Insert cleaned element in housing and replace 
cover. Replace an excessively dirty or a de- 
fective element. 


Caution: Do not use gasoline or other sol- 
vents to clean element. 


b. Service Fuel Filter. Loosen the thumb- 
screw on the fuel filter bail and swing bail 
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Figure 167. Fuel filter—exploded view. 


күнеле елене роце еен stall the fuel filter into the bow] and install 
to one side; remove the filter bowl (fig. һе bowl in the fuel filter head using а пет» 
167). Clean the fuel filter and bowl. In- gasket and secure with the bail. 


Section XXII. BLACKOUT LIGHT 


139. Dissassembly 141. Maintenance 


Remove the door assembly screws, door as- Replace lamps if defective. Replace рге- 
semblies, and preformed packing (fig. 168). formed packing. Replace door assemblies if 
broken or damaged. 
140. Assembly 


Install packing and door assemblies and 
secure with screws. 
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1— Incandescent lamp 6240-0190877 
2— Blackout tail and stop light door assembly 


6220-752-618 


8—Blackout tail and service stoplight door 
assembly 6220—752—6020 

4—Incandescent lamp 6240-044-6914 

5—Preformed packing 5330-297-7106 


Figure 168. Blackout light —partially exploded view. 


Section XXIII. 
142. Disassembly 


Note. The key numbers shown below in parenthesis 
refer to figure 169. 


a. Remove hexagon plain nut (7), lock 
washer (8), machine screw (10), and flat 
washer (9) (fig. 169). 


b. Drive spring pin (6) from bore brush 
adapter (5) and eyebolt (1). Remove bore 
brush adapter, flat washers (2), and eyebolt 
from caps (8) and artillery cleaning brush 
(4). 
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ARTILLERY CLEANING BRUSH 


143. Assembly 


a. Fit caps (8) into brush (4) and install 
eyebolt (1), washers (2), and adapter (5). 
Line up eyebolt hole and adapter hole and 
secure with pin 


b. Install machine screw (10), washers 
(8) and (9), and fasten with hexagon plain 
nut (7). 


144. Maintenance 


Replace worn or damaged parts as re- 
quired. 
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1—Eyebolt 8766031 
2—Flat washer 5810-011-8777 
3—Cap 8765993 


6—Spring ріп 5815-682-2044 
7—Hexagon plain nut 5310-655-9659 
8—Lock washer 5810-274-8715 
4—Artillery cleaning brush section 1025-793-1990 9—Flat washer 5310-543-5197 
5—Bore brush adapter 1030-711-8391 10— Machine screw 5305-682-5495 
Figure 169. Artillery cleaning brush. 


Section XXIV. MAINTENANCE OF SIGHTING AND 
FIRE-CONTROL MATERIEL 


) 145. General vided, or covered and protected 
a. Care in Handling Sighting and Fire- from dust and moisture. 
Control Materiel. (6) Any instruments that indicate incor- 


(1) 


(2) 


(3) 


(4) 


(5) 


Sighting and fire—control materiel 
are, in general, rugged and suited 
for the designed purpose. They will 
not, however, stand rough hand- 
ling or abuse. Inaccuracy or mal- 
functioning will result from mis- 
treatment. 

Unnecessary turning of screws or 


other parts not required in the use 


of the instruments is forbidden. 
Stops are provided on the instru- 
ments to limit the travel of the 
moving parts. Do not attempt to 
force the rotation of any knob be- 
yond the stop limit. 

Keep the materiel as dry as possible. 
If an instrument is wet, dry it care- 
fully before placing it in its carry- 
ing case. 

When not in use, instruments must 
be kept in the carrying cases pro- 


(7) 


(8) 


rectly or fail to function properly 
are to be turned in for repair by 
support maintenance personnel. The 
authorized tests and adjustments 
(par. 147) are those for which 
tools and parts have been provided. 
Adjustments other than those ex- 
pressly authorized are not the re- 
sponsibility of the using arm 
personnel. 

Complete painting of the sighting 
and fire-control instrument by the 
using personnel is not permitted. 
Scratched, chipped, or worn sur- 
faces exposing bare metal shezld be 
touched up to prevent rust or corro- 
sion. 

Do not point an optical instrument 
directly at the sun unless a filter is 
used, as the heat of the focused 
rays may damage optical elements. 
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(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


To obtain satisfactory vision, it is 
necessary that the exposed surfaces 
of the lenses and other parts are kept 
clean and dry. Corrosion and etch- 
ing of the surface of the glass, which 
interfere with vision, can be рге- 
vented or greatly retarded by keep- 
ing the glass clean and dry. 
Under no circumstances should po- 
lishing liquids, pastes, or abrasives 
be used for polishing lenses and 
windows. 

For wiping optical parts, use only 
lens tissue paper especially intended 
for cleaning optical glass. Use of 
cleaning cloths is not permitted. 
To remove dust, brush the glass 
lightly with a clean artist's camel's- 
hair brush. Rap the brush against 
a hard body to dislodge small parti- 
cles of dust that cling to the hairs. 
Repeat this operation until all dust 
is removed. 

Exercise particular care to keep op- 
tical parts free from oil and grease. 
Do not touch the lenses or win- 
dows with the bare fingers. To re- 
move oil or grease from optical sur- 
faces, apply alcohol with lens tissue 
paper, and wipe gently with clean 
lens tissue paper. If alcohol is not 
available, and the temperature is 
above freezing, breathe heavily on 
the glass and wipe off with clean lens 
tissue paper. Repeat this operation 
until clean. | 

In cold weather, optical surfaces 
should be cleaned with lens tissue 
paper moistened with alcohol. If 
alcohol is not available, usé dry lens 
tissue paper. Wipe gently to avoid 
scratching or removing the coated 
surface of the optic. 

Because of condensation, moisture 
may collect on the optical parts of 
the instrument when the tempera- 
ture of the parts is lower than that 
of the surrounding air. This mois- 
ture, if not excessive, can һе ге- 


moved by placing the instruments in 
a warm place. Heat from strongly 
concentrated sources should not be 
applied directly, as it may cause un- 
equal expansion of parts, thereby re- 
sulting in damage to optical parts 
and inaccuracies of function. 

c. Batteries. Dry cell-type batteries are 
used in instrument lights and aiming post 
lights. The batteries should not be stored 
in the instruments when not in use. Chemi- 
cal reaction set up in an exhausted battery 
will damage the battery tube. 

d. Lubrication. 

(1) Lubrication of sighting and fire- 
control materiel will be performed 
ONLY by ordnance maintenance 
personnel, with the following ex- 
ceptions which may be lubricated by 
the using organizations. 

(a) External parts not readily lubri- 
cated with grease, such as hand- 
wheel knobs or cranks, hinges, 
stay brackets, cover fastening de- 
vices, and felt washers should be 
lubricated as required with in- 
strument lubricating oil. 

(5) Lubricate exposed bearing sur- 
faces with a thin film of aircraft 
and instrument grease. This 
grease provides both lubrication 
and protection against corrosion. 

(2) Excessive lubricants should be wiped 
off to prevent the accumulation of 
dust and dirt. 

(8) Lubrication of the internal worm 
mechanism on the telescope mount 
M25 is no longer authorized for or- 
ganizational personnel. Lubrication 
fittings now provided on the mount 
are being removed and replaced with 
plugs. 


146. inspection of Sighting and 
Fire-Control Materiel 
Whenever inaccuracies, maladjustment, or 


any other condition affecting serviceability 
are disclosed by the following inspections, 


the equipment should be referred to author- 
ized ordnance maintenance personnel for ad- 
justment or correction. АП instruments 
should be checked for completeness and 
general appearance. The painted surfaces 
should not have worn spots, scratches expos- 
ing bare metal, or chipped or loose paint. 
All graduations, lettering, and indices will 
be clear and distinct. There must not be 
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evidence of corrosion on any part. When 
looking into the eye-piece or objective ends 
of an optical instrument, there must be no 
objectionable dirt, smears, stains, scratches, 
digs, condensate, fungus growth, chips 
fractures, or cement separations visible. Ta- 
ble 6 lists the procedure and acceptable 
standard for each sighting and fire—control 
instrument used with the 155-mm howitzer. 


Table 6. Inspection of Sighting and Fire-Control Materiel 


2. Panoramic telescope M12A7C 
(fig. 11). 


3. Fire-control quadrant M1A 
(fig. 18). | 


ыы ;:;........ ЖӨТЕЛ 


a. Turn level vial covers to open 
and closed position. 


b. Turn the wing knob on the 
socket to the open position 
and release. 


е. Install panoramic telescope. 


d. Turn the cross-leveling knob 


and longitudinal-leveling knob 
over the entire range of move- 
ment. 


&. Rotate the elevation knob over 
the entire range of movement. 


b. Rotate the asimuth knob sev- 
eral turns. 


c. Visually examine the reticle il- 
luminating window. 


a. Turn level vial cover to open 
and closed positions. 


Acceptable standard 


a. Covers must turn freely and 
snap into the detent in both 
positions. 

b. The latch spring must be firm 
enough to snap the latch in- 
stantly in the locked position. 

с. The panoramic telescope must 
clamp securely in the socket. 

d. The motion must be smooth 
and even. A wobbly knob or 
a movement that is alternately 
tight and loose at each half 
revolution usually indicates a 
bent wormshaft. Upon rever- 
sal of the knob, there will be 
no appreciable movement of 
the knob without a correspond- 
ing movement of the driven 
member. 

е. Indexes must be clear and dis- 
tinct. 

f. The elvation knob will be 
held securely and will not 
turn. 


a. There should be a minimum 
of six complete turns from 
maximum depression. The m»- 
tion must be smooth and even. 


b. The motion must be smooth 
and even. Backlash must not 
exceed 3/4 mil. 


c. The window will not be 
broken and will be securely 
sealed and fastened in the 
body of the telescope. 


&. Cover will turn freely and 
snap into the detent in both 
positions. 
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Table 6. Inspection of Sighting and Fire-Control Materiel—Continued 


4. Instrument light M84 (fig. 
12). 


b. Turn the cross-leveling and 
elevation knob over the entire 
range of movement. 


c. Visually examine the scales 
and indexes. 


a. Visually examine instrument 
light switch, lamps, wiring, 
clamp case, and lamp bracket. 


Acceptable standard 


b. The motion will be smooth 
and even. Upon reversal of 
the knob, there will be no 
appreciable movement of the 
knob without corresponding 
movement of the driven mem- 
ber 


c. All graduation lettering on 
scales and indexes will be 
clear and distinct. 

a. Instrument lights will be com- 
plete. The case will not be 
dented, nor will any parts be 


broken or twisted. Inside of 
case will be free of corrosion. 
Clamp hinges and nuts will 
turn freely. Lamp brackets 
will be free of nicks or burs 
on the mating surfaces. 

b. Install batteries and turn both b. Lamps will light up. 
instrument lights on. 
5. Fuze setters M26 and M28 a. Examine scales and markings. 


(figs. 14 and 16). 


&. All lettering graduations and 
indexes will be clear and dis- 
tinct. 

b. The time scale clamping screw 
will securely clamp the time 
scale, and the corrector scale 
clamping screw will securely 
clamp the corrector scale. 


b. Tighten the clamping screws 
on the fuse setters. 


enough to permit maximum  eleva- 
tion of the tube while tracking the 
plumb line. The trunnions are level 
when the tube tracks the plumb line 
without deviating more than the 
thickness of the cord of the muzzle 
bore sight throughout the entire 
range of eievation. 


Note. Do not disturb this setting and 
check it frequently, because accuracy of the 
following tests are dependent upon the trun- 
nions being exactly leveled. 


(4) Prepare parallax shields for panora- 
mic telescope M12A7C, as it will be 
necessary to eliminate parallax 
when viewing a plumb line or target 


147. Tests and Adjustments of Sighting and 
Fire-Control Materiel 

Note. It is not expcted that organizational units 
will always have the necessary facilities available for 
performing these tests. However, because of their 
thoroughnese, these tests sliould be performed when- 
ever the situation permits. Perform the tests in the 
following sequence. 


a. Test Preparation. 

(1) Bore sight the weapon in accord- 
ance with paragraph 48. 

(2) Place the weapon on a site that is 
as near level as possible. 

(8) Accurately level the trunnions of 
the howitzer, using jacks if neces- 
sary, by tracking a plumb line with 


the bore sights of the tube. The 
plumb line should be suspended 
approximately five feet in front of 
the tube and should be long 


at close range. The shield should be 
of the same diameter as the eyepiece 
lens housing. It should be made of 
stiff cardboard or brass shim stock 


(5) 


and it should have a vertically and 
horizontally centered slot 1/16-inch 
wide by 1/4-inch long. The shield 
should be placed in front of the 
eyepiece with the slot in the verti- 
cal position (FM 6-81). 

Check the accuracy of the Тіге-соп- 
trol quadrant М1А1 in accordance 
with the procedure given in ТМ 9- 
575. Adjust the quadrant, if neces- 
sary, before proceeding with the 
test. 


b. Actuating Eccentric Pin. 


(1) 


(2) 


(8) 


(4) 


(5) 


Remove the telescope from the tele- 
scope mount by turning the wing 
knob on the telescope socket against 
its spring pressure as far as it will 
go, at the same time lifting the 
telescope straight up and out of the 
socket (fig. 72). 

Place the howitzer at any elevation, 
preferably not zero, by turning the 
elevating mechanism handwheel as- 
sembly (par. 89h). Then measure the 
elevation with the fire-control quad- 
rant М1А1 seated on the leveling 
plates on the upper surface of the 
howitzer breech ring (fig. 18). 
Without disturbing the elevation of 
the howitzer or the setting on the 
fire-control quadrant, seat the quad- 
rant on the telescope mount actuat- 
ing arm bracket quadrant seat (fig. 
10) (between the telescope mount 
and trunnions). If the quadrant 
level vial bubble centers, the actuat- 
ing arm eccentric pin is in adjust- 
ment (fig. 75). 

If the quadrant level vial bubble 
does not center, loosen the two cap 
screws (fig. 170) (which fasten the 
actuating arm bracket of the tele- 
scope mount to the.áctuating arm 
on the cradle), and center the quad- 
rant bubble by turning the eccen- 
tric pin. 

Tighten the cap screws, being 
careful to avoid throwing the quad- 
rant bubble off center. Verify the 
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Figure 170. Telescope mount M25 with panoramic 
telescope M12A7C in place on carriage M1A1 or M1A8. 


adjustment by changing the eleva- 
tion of the howitzer and repeating 
the test. 


с. Elevating Settings. 


(1) 


(2) 


Place the howitzer at any elevátion, 
preferably not zero, by turning the 
elevating mechanism handwheel as- 
sembly (par. 39h). Then measure 
the elevation with the fire—control 
quadrant seated on the leveling plates 
on the upper surface of the howitzer 
breech ring (fig. 18). 

Center the bubble in the cross 
level vial of the telescope mount 
M25 by turning the cross leveling 
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knob (fig. 10), and center the bubble 
in the longitudinal level vial by 
turning the elevation knob. 

(8) Check the reading on the elevation 
scale and micrometer of the tele- 
scope mount M25. If the reading on 
the elevation scale and micrometer 
of the telescope mount M25 does 
not agree with that of the fire—con- 
trol quadrant ((1) above) within 
plus or minus one-half mil, the 
telescope mount must be referred to 
the authorized ordnance mainte- 
personnel for correction. However, 
if immediate repair is not possible, 
the telescope mount may be continued 
in use provided the necessary cor- 
rection for error is applied to all fu- 
ture elevation settings made with 
the telescope mount. 


d. Cross Level Setting. bud 


с“ 
(1) Level the telescope mount in both 
directions by centering both level 
bubbles. 


(2) Place the line of sight of the pan- 
oramic telescope on any sharply 
defined distant target. 


(8) Elevate the tube from zero to maxi- 
mum elevation by 100-mil steps. At 
each 100-mil step, relevel the tele- 
scope mount in both directions and 
check for deviation of the line of 
sight from the aiming point. 

(4) If the line of sight deviates from 
the target by more than one-half 
mil, adjustment of the cross level 
vial is necessary. This adjustment may 
be performed only by authorized 
ordnance maintenance personnel. 

e. Longitudinal Level Setting. 


(1) With the mount leveled in both di- 
rections, set the panoramic telescope, 
with parallax shield in place, to ex- 
actly 4,800—-mils azimuth. 

(2) Suspend а plumb line and place it 
to coincide with the vertical reticle 
line of the panoramic telescope. 


(8) Turn the elevation knob of th 
panoramic telescope through the en- 
tire range of movement. If the 
telescope line of sight deviates from 
the plumb line target by more than 
one mil, adjustment of the longitu- 
dinal level vial is necessary. This 
adjustment may be performed only 
by authorized ordnance maintenance 
personnel. 

f. Azimuth Compensating Mechaniem. 

(1) Set the tube to exactly 0 elevation 
and level the telescope mount in 
both directions. 

(2) Set the panoramic telescope to 
4,800-mils azimuth so that the ver- 
tical reticle line coincides with the 
previously situated plumb line tar- 


get. 

(8) Turn the cross leveling knob of the 
telescope mount through the entire 
range of movement. If the tele- 
scope line of sight deviates from the 
plumb line target by more than опе- 
half mil, the telescope mount is 
improperly positioned on the trun 
nion. The misadjustment may be 
corrected only by authorized ord- 
nance maintenance personnel. 

0. Parallaz. On the panoramic telescope 
M12A7C, there must be no parallax between 
the image and the center of the reticle when 
a target is viewed at a distance of 88 yards. 


h. Plumb of Reticle. With the telescope 
mount M25 leveled in both directions and 
using a parallax shield, sight through the 
panoramic telescope M12A7C and place the 
intersection of the reticle lines of the plumb 
line target. The entire length of the verti- 
ca] reticle line must coincide with the plumb 
line within 1.0-mil. 


i. Zeroing Azimuth Micrometer of Pan- 
oramic Telescope M12A7C. 

(1) Insure that the moveable azimuth 
micrometer index coincides with the 
right (fixed) zero on the deflection 
scale (fig. 11). 

(2) Loosen the locking nut by holding 
the azimuth micrometer knob firmly 


in the right hand and turning the nut 
counterclockwise with the left hand. 


(3) With the azimuth micrometer knob, 
turn the left index into coincidence with the 
right index. 


(4) Slip the slipping azimuth microme- 
ter scale to zero so that the left index, zero 
and the right index are alined. 


(5) Tighten the locking nut and verify 
the alinement. 


(6) Open the door and, with the azi- 
muth micrometer knob or rotating héad, 
set the azimuth scale at zero. Check to 
verify that the azimuth micrometer scales 
and indexes are still at zero. 


j. Zeroing Slipping Azimuth Scale of Pan- 
oramic telescope M12A7C. Normally, the 
door (fig. 11) covering the nonslipping azi- 
muth scale is kept closed and deflections 
are read from the slipping azimuth scale. 
This is to eliminate the possibility of errors 
caused by reading from the wrong azimuth 
scale. This requires that the slipping azi- 
muth scale read zero when the line of sight 
is parallel to the gun bore or when the 
nonslipping azimuth scale reads zero. This 
is accomplished as follows: 


(1) Open the door covering the non- 
slipping azimuth scale and set the scale 
to zero. 


(2) Close the door covering the nonslipping 
scale, loosen the locking screw, and move the slip- 
ping azimuth scale until its zero coincides with the 
index on the outside of the door. 


(3) Tighten the locking screw and ver- 
ify the adjustment by checking both scales 
with their indices. | 


148. Replacement of Organizational Repair 
Parts for Sighting and Fire-Control 
Materiel 


а. Panoramic TelescopeM12A7C. Tore- 
place panoramictelescope M12A7C, refer to 
paragraph 41B(1). 

6. Instrument Light M34. Toreplacein- 
strument light M34, refer to paragraph 4 1c. 

c. Eyeshield. Replace panoramic tele- 
ecope eyeshield by twisting it enough to re- 
move from telescope eyepiece (fig. 11). 
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d. Batteries. 


(1) To replace batteries in the instru- 
ment light M34 remove cap on battery tube 
(fig. 171). The cap is secured by pins in 


two bayonet slots and is removed by press- 


ing the cap inward and turning slightly 
until free. When installing the batteries 
in the bodytube, be sure they go back into 
the same position as when removed. 

that the pins in the cap engage the bayonet 
slots in the body to assure a tight contact 
with battery terminals. 


(2) To replace batteries in the aiming 
post light M14 (fig. 172), remove cap from 
one end and cover from the opposite end of 
the case. Both the cap and cover are se- 
cured by bayonet pins and are removed by 
pressing the cap or cover inward and turn- 
ing slightly until free. 


e. Lamps. Replace incandescent lamp 
in either the hand light or illuminating lamp 
housing of the instrument light M34 and the 
aiming post light M14, if they fail to light 
and the batteries are known to be good. 


(1) To remove a defective lamp in 
the hand light or lamp housing of the in- 
strument light, refer to figure 171. 


(2) To remove a defective lamp in 


, aiming post light, refer to figure 172. 


f. Reference collimator МІ. Replace lamp in the 
lamp housing by releasing the bayonet mount and 
withdrawing the housing from the collimator (fig. 
172.1). Remove and discard the old lamp. Insert 
new lamp and install housing in collimator. 

Note. A spare lamp is stored in the base assembly of the 
collimator. 
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Figure 172. Aiming poet light M14 — partially exploded view. 
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Figure 172.1. Collimator lamp and housing. 


148.1 Purging and Charging of Fire Control 
instruments. 


a. Setup of Purging and Charging Equipment. 

Note. The following setup procedure for'purging and 

charging equipment is applicable to Organizational, Direct 
Support, and General Support maintenance. 


(1) Obtain a tank of dry nitrogen (fig. 172.2) 
and remove threaded protective cover from the 
outlet of the tank. Open tank valve momentarily to 
rid valve seat of any foreign matter. 

Warning: Do not drop tank of compressed 
nitrogen gas, and when using in confined 
areas, use extreme care, gas could cause as- 


phyxiation. 


(2) Securely attach regulator to tank valve 
using appropriate adapter supplied with purging 
kit. 

Note. Two regulator assemblies are presently in use for 
purging and charging fire control materiel. The insert on figure 
172.1 shows regulator 5580922 while the tank is shown with 
regulator 11729749. 


(3) Securely attach hose assembly to the low 
pressure port. 

Note. When using regulator 11729749, an adapter is re- 
quired to connect hose assembly to low pressure port of reg- 
ulator. Use a right or left-hand threeded (9/16 x 18) adapter, 
depending on the thread requirement of the hose assembly 
coupling. 


(4) Rotate pressure regulator valve coun- 
terclockwise to the extreme closed position. 


TM 9-1025-200-12 


(5) Open the nitrogen tank valve slowly until 
the maximum tank pressure is registered on the 
high pressure gage. 

Note. If pressure indicated is lees than 100 psi, obtain and 
use replacement tank. 


(6) Slowly rotate pressure regulator vaive 
clockwise until approximately 5 pei is registered 
on the low pressure gage. Check for and eliminate 
any interference; close pressure regulator valve. 


Caution: Under no circumstances exceed the 
pressures indicated throughout the sub- 
sequent procedures. 


b. Typical Purging and Charging Procedure. 
Note. The following steps present a typical purging and 
charging procedure which applies to most fire control instru- 
ments. This instrument procedure is in conjunction with 
specific procedures being followed when purging and charging 
fire control instruments. 


(1) Remove entrance port valve caps or 
screws; exhaust port screw or plug; and accessory 
components such as gaskets, packings, washers, or 
nylon disks. Refer to specific instrument procedure 
for location of these components. 


Note. On some instruments entrance ports are color coded 
gray and exhaust ports color coded yellow. | 


(2) Attach free end of hese assembly to en- 
trance port of instrument. If an adapter is required 
for connection of hose assembly to entrance port, 
refer to specific instrument procedure. 


(3) Open pressure regulator valve (fig. 172.2) 
until the required purging pressure is registered 
on the low pressure gage. Allow this pressure te 
purge through the instrument for the required 
purging time, or until all visible traces of moisture 
have been removed. Refer to specific instrument 
procedure for required purging pressure and time 
duration. 

(4) If the instrument is to be charged rotate 
pressure regulator valve counterclockwise until it 
is closed. Install exhaust port screw or plug, and 
accessory components, using sealing compound, 
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MIL-S-110381 (item 6, app IV) as applicable. Open 
pressure regulator valve until the low pressure 
gage reads 1 psi and charge the instrument at the 
charging pressure for the required time duration. 
Refer to specific instrument procedure for time 
duration. 

Note. If exhaust port screw is LOST or DAMAGED, re- 
place with appropriate machine screw as indicated in 
ТМ 9-1015-203-20P. 


(5) After instrument is charged, close pres- 
sure regulator valve. Remove hose assembly and 
adapter, as applicable, from entrance port of in- 
strument. 


170.2 Change 15 


(6) Replace entrance port valve caps or 
screws. Apply sealing compound MIL-S-11031 
(item 6, app IV) to entrance port screws. Do NOT 
apply sealing compound to valve cape. 

(7) If no additional purging and charging pro- 
cedures are to be conducted, close nitrogen tank 
valve. 


c. Collimator, Infinity Aiming Reference M1/ 
М1А1 (Fig. 172.3), 
(1) Purge at 5 рві for 5 minutes. 
(2) Charge collimators at 1 psi for 10 seconds. 
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Figure 172.2. Setup of nitrogen tank and related equipment. 
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Figure 172.3. Location of collimator extrance and exhaust ports. 
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Section ХХУ. М90 CHRONOGRAPH ANTENNA MOUNTING BRACKET 


ф 148.2. Disassembly NOTE 
Check mounting hardware periodically 
a. Remove nuts on the four ends of two U bolts to be sure bracket is secure. 
(fig. 172.3). 
ر‎ 7 
b. Remove four lockwashers and flat washers e 
from U bolts. Ф -—— LOCKWASHER 
\ CN FLAT WASHER 
c. Slide bracket off of U bolts. Remove U bolts BRACKET No 
from muzzle end of recuperator cylinder. LES A U BOLT 
US wA N 
148.3. Assembly | є Ф: 
a. Position two U bolts (fig. 172.3) on muzzle L о 
end of recuperator cylinder. 522 \ ММ «27 — 


b. Slide bracket, with arrow pointing toward —— AC 
muzzle, over ends of U bolts. 
gun AAA 


c. Install a flat washer, lockwasher, and nut on 
each of four U bolts ends. Handtighten. 


d. Rotats bracket until the antenna mounting 


surface is as horizontal as possible. Slide Figure 172.8. M90 chro h 
bracket completely to the rear and secure. ORARE Ades Sieg — 
) Torque nuts to 20-23 ft-lb (27-31 N-m). 
8 Section XXVI. BATTERY COMPUTER SYSTEM (BCS) MOUNTING SCREWS 


148.4. Disassembly 


Remove eight screws from two BCS mounting 
plates (fig. 172.4). 


448.5. Assembly 
Reverse disassembly procedure. 


Note. These eight screws are used to attach 
BCS to mounting plates. 


Figure 172.4. BCS mounting screws. E 
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CHAPTER 4 
SUBCALIBER GUN AND MOUNT 


149. Purpose 


Subcaliber equipment, which is used for 
training purposes only, consists of the 87- 
mm gun and recoil mechanism M1916, 
87-mm subcaliber gun mount M18Al, and 
equipment. Subcaliber equipment is used 
to provide more extensive training in laying 
and firing the 155—-mm howitzer materiel 
than would be permissible with the standard 
155mm ammunition. The use of small bore 
ammunition prevents wear on the regular 
piece during practice and is less costly. Al- 
though the actual handling, loading, and 
range obtained are different, the results in 
elevation, traversing, and similar operations 
are adequate for instructional purposes. The 
use of 155-mm drill ammunition provides 
training in handling and loading standard 
size ammunition. The following peragraphs 
pertain to the 87-mm gun and recoil me- 
chanism M1916. 


150. Tabulated Data 


Model of gun ...........- -М1916 
Model of mount .......... M18A1 
Weight of gun and mount ..88 Ib 
دد‎ 29.18 in. 
<n S] -MM 
Type of breechblock .......eccentric screw 
Type of firing -.percussion 
Recoil : 
Type of recoil ............ hydrospring 
Maximum allowable re- 
o. OE ee NIENTE 7 to 10 in. 


Ammunition (for complete data, see chapter 5). 
Maximum rate of fire .____ 35 rds per min 


151. Description and Functioning 


a. The 87-mm gun (figs. 178 and 174) 
is a single-shot, hand—loaded weapon with a 
manually—operated eccentric-screw type 
breechblock. 

b. The 87-тпа gun recoil mechanism 
M1916 (fig. 178) is a hydrospring type and 


consists of the recoil mechanism and coun- 


terrecoil buffer contained in a single cylin- 
der. The recoil mechanism controls the force 
created by firing and gradually retards the 
rearward movement of the gun. The counter- 
recoil buffer functions at the end of the 
counterrecoil to cushion the return to battery. 

с. The 87-mm subcaliber mount M18A1 
(fig. 178) consists of a cradle mounting 
bracket to which the detachable right trun- 
nion bearing bracket is fastened. The left 
trunnion bearing bracket is cast as an in- 
tegral part of the cradle mounting bracket. 
Both trunnion bearings are equipped with 
fillister head machine screws and hexagon 
plain nuts, which not only retain the gun 
cradle in position but also provide a means 
of lateral adjustment. The collar at the front 
end of the cradle mounting bracket houses 
two side adjusting machine screws and one 
bottom hook bolt and their hexagon ріаіг 
nuts, which retain the front end of the re- 
coil cylinder and also provide a means of 
vertical adjustment (par. 155a(1)). 


152. Services 


a. Cleaning. General cleaning instructions 
are outlined in paragraph 71d. 

b. Inspection Upon Receipt of New or 
Used Materiel. General inspection instruc- 
tions are outlined in paragraphs 9 and 10. 

c. Filling the Recoil Mechanism. The re- 
coil mechanism requires 2-8/4 pints of 
fluid. Only the prescribed recoil fluid (par. 
158) is used. The filling procedure is as 
follows: 

(1) Raise the rear end of the recoil піесһ- 
anism of the 37-mm subcaliber 
gun higher than the front end by 
using the elevating mechanism of the 
155-mm howitzer. When filing a 
recoil mechanism that has been ге- 

` moved from the 87-mm  subcaliber 
gun, position it as shown in figure 
175. Attach adapter to gun. 
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Figure 178. 37-тт subcaliber equipment for 155-тт howitzer. 


Figure 174. 37-тт subcaliber equipment mounted 
on howitzer. 


(2) Fill and purge the oil gun. To fill 


oil gun, unscrew the nozzle of 
the oil gun, insert the end of the 
gun in the fluid and pull the plunger 
back. Fill the gun with the recoil 
fluid and install the nozzle. To 
purge the gun, push the plunger up 
gently. This forces out the air. 


(3) 
(4) 
(5) 
(6) 


(7) 


Remove -the filling ріш in the 
front of the cradle (fig. 175). 

Screw the oil gun into the adapter 
in the filling hole (fig. 175). 
Remove the drain plug in the right 
side of the cradle (fig. 175). 
Push the plunger of the oil gun in 
slowly, at the same time watching 
for the escape of fluid from the 
drain hole. When the fluid runs 
out free of air bubbles, the recoil 
mechanism is full. 

Remove the oil gun. Before install- 
ing the filling and drain plngs, let 
about two teaspoonfuls of fluid es- 
cape; then screw the two plugs in 
tightly. Permitting a little fluid to 
escape gives some room for expan- 
sion, which is needed to accomodate 
the expansion of fluid during pro- 
longed fire and avoid interference 
with the complete return of gun to 
battery. 
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Figure 175. Filling the recoil mechanism. 


153. Controls 


a. Breechblock and Breechblock Lever. 
The breechblock (fig. 176) is an eccentric 
type which screws into the breech ring, and 
rotates through an angle of 156° about its. 
axis. The axis of the breech recess is be- 
low the axis of the bore. The breechblock 
is operated by a breechblock lever assembly 
which, when rotated counterclockwise, posi- 
tions the eccentric opening in line with the 
bore. Opening the breech operates the ex- 
tractor, which extracts the cartridge case. 
When the lever is rotated clockwise, the 
breechblock closes the breech, seats the car- 
tridge, places the firing pin in line with the 
primer in the base of the cartridge case, and 
at the same time, releases the safety bolt. 


Note. The breech cannot be opened if the firing 
mechanism is not cocked (b below). 


b. Striker Cocking Handle. The striker 
cocking handle (fig. 177) is located on the 
left side of the gun near the breech. Before 
firing the first round or after a failure to 
fire, the gun must be manually cocked by 


Figure 176. 37-mm gun breech. 


pushing this handle forward with the palm 
of the hand until it latches. 

c. Trigger Crank Actuating Lever. The 
trigger crank actuating lever (fig. 178) is 
located on the right side of the gun just 
below the breech. The gun is fired by push- 
ing this lever down with the thumb. 
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Figure 177. Cocking the 37-тт gun. 


Figure 178. Depressing trigger crank actuating lever. 


154. Mounting Subcaliber Equipment 


а. Install 37-тт Subcaliber Mount 
M13A1. To mount the 37-mm _ subcaliber 
mount М18А1, aline the holes on the 
bottom of the cradle mounting bracket with 
the holes in the 155—mm howitzer recoil mech- 
naism cradle and secure the mount with 


the two hexagon head mounting cap screws 


(fig. 178). 
b. Install 87-тт Subcaliber Gun M1916. 
To mount the 37-mm subcaliber gun M1916, 
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loosen the two side adjusting machine screws 
and the bottom adjusting hook bolt in the 
collar of the subcaliber mount (fig. 179). 
Remove the trunnion bearing bracket from 
the right side of the cradle mounting bracket 
by removing the hexagon head cap screw and 
lock washer that retain it in position. Lift 
the 37-mm gun with recoil mechanism to the 
top of the 155-mm howitzer апа insert the 
front end of the recoil cylinder through 
the collar of the mount, while placing the 
trunnion of the recoil mechanism in the 
trunnion bearing on the left side of the cra- 
dle mounting bracket. Assemble the right 
truhnion bearing bracket to the cradle 
mounting bracket, making certain the trun- 
nion on the recoil mechanism enters the 
bearing on the bracket and secure the brack- 
et with the hexagon head cap screw and lock 
washer. Tighten the trunnion fillister-head 
machine screws in the trunnion bearings, 
the two side machine adjusting screws, and 
the bottom adjusting hook bolt in the collar 
just enough to retain the 87-mm gun in po- 
sítion. Bore sight the gun (par. 48). 


155. Operation of Subcaliber Gun 
a. Precautions Before Firing. 


(1) Check to be sure that the bore is 
clean and dry, that the recoil mecha- 
nism is properly filled (par. 158с), 
that the mount is securely fastened 
to the 155—-mm howitzer, and that 
the 155-mm howitzer weapon is 
properly bore sighted (par. 48). 
Bore sight the 837-mm  subcaliber 
equipment as follows: with the 
howitzer bore alined on the testing 
target or on a distant aiming point, 
refer to paragraph 48b. Mount the 
87-mm subcaliber equipment in po- 
sition on top of the howitzer recoil 
mechanism (par. 154a and b). In- 
stall the breech bore sight and mus- 
zle bore sight in the subcaliber gun. 
Aline the line of sight at the sub- 
caliber gun with the proper verti- 
cal lines of the testing target or 
vertically with distant aiming point 
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Figure 179. 37-тт subcaliber mount M13A1. 


used for the howitzer bore by 
loosening the adjustment hexagon 
plain nuts and turning the adjust- 
ing machine screws in the collar of 
the subcaliber mount (fig. 179). 
When tightening the screws, do not 
overtighten. Overtightening the ma- 
chine screws will produce а strain 
in the recoil cylinder of the subcali- 
ber gun. Aline the line of sight 
of the subcaliber gun with the 
proper horizontal lines of the test- 
ing target (or horizontally with the 
distant aiming point used for the 
howitzer bore) by loosening the two 
trunnion hexagon plain nuts and 
turning the trunnion fillister—head 
machine screws so as to shift the gun 
laterally. When the adjustment is 
completed, both trunnion screws 
must be tight to hold the trunnions 
of the gun firmly between them. 
When the bore of the subcaliber is 


(2) 


(3) 


properly alined on the testing tar- 
get (or distant aiming point), tighten 
the nuts of the adjusting screws and 
trunnion machine screws. Hold the 
screws firmly to prevent altering 
the adjustments when tightening the 
nuts. Also check to see that all 
moving parts are oiled and function- 
ing properly. 

Avoid working the trigger mech- 
anism when there is no round in 
the chamber. Do not attempt to 
force the trigger crank actuating 
lever when the breech is not com- 
pletely closed. The sear is locked 
by the safety bolt and cannot move 
when the breech is open. 

The breechblock cannot be opened 
unless the firing mechanism is 
cocked. Caution is required on the 
first round or after a misfire when 
the gunner has to reach across the 
gun to cock the firing mechanism. 


175 


ТМ 9.-1025--200--12 


Subsequent firing automatically re- 
cocks the firing mechanism. 

b. Loading. 

(1) The subcaliber gun should be 
loaded at approximately 150—mils 
elevation, since this elevation is 
used when loading the primary 
weapon (par. 46). However, it 
is possible to load the 37-mm gun 
at any elevation less than 65°. At 
low elevation, the gun is loaded by 
standing on the trails or bogie. 
At high elevations, the gun is 
loaded by standing on the board 
placed across the trails under the 
breechblock of the 155-mm _ howit- 
zer. 

(2) First cock the gun (par. 158b) if 
not already automatically recocked, 
and then open the breech (par. 
153). 

(3) Place a round in the breech open- 
ing (fig. 180) and push it forward 
as far as allowed by the extractor. 
Rotate the breechblock lever to the 
right until the breech is fully closed 
(fig. 176). The gun is now ready 
to fire. 

c. Firing. The normal position for oper- 
ating the 37-mm gun is from the right side. 
Firing is accomplished by pressing the trigger 
crank actuating lever (par. 158c) and then 
releasing it promptly. Should the gun fail 
to fire, refer to paragraph 156. 


Figure 180. Loading the 37-тт gun. 
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d. Unloading. If a round has been loaded 
and is not to be fired, carefully rotate the 
breechblock lever counterclockwise until the 


cartridge extractor moves the round to the 


rear. sufficiently for it to be removed by 
hand. 


Caution: If an unfired projectile becomes 
separated from its cartridge case while the 
round is being removed, notify ordnance main- 
tenance personnel. 


Note. If the cartridge case of a fired round is 
ruptured so that only a portion of the cartridge case 
is extracted and the remaining portian cannot be re- 
moved, notify ordnance maintenance personnel. In the 
event that an unfired round becomes stuck in the 
chamber of the 37-mm subcaliber gun and. cannot 
removed as outlined above, notify ordnance mainte- 
nance personnel. 


156. Failure to Fire 


a. Failure of the gun to fire may be caused 
by defective ammunition or by a malfunction 
of the weapon. 

b. Upon failure to fire, make two more 
attempts to fire (par. 153b), recocking man- 
ually (par. 1585) for each attempt. 


c. If the gun still does not fire, wait one 
minute from the time of the last attempt to 
fire and proceed as follows: 

(1) Open the breech slowly and. remove 
the round (par. 155d). 


(2) Examine the primer for indent. 


(8) If primer has a normal indent, the 
round is defective and should be. 
turned over to ordnance maintenance 
personnel. Resume firing. 


(4) If primer has light or no indent at 
all, failure to fire was caused by a 
malfunction of the gun. Refer to 
troubleshooting (table 10) for cor- 
rection procedure of malfunctions. 


Caution: When a failure to fire oe- 
curs, keep all personnel clear of the 
line of fire and path of recoil of the 
weapon. Clear all personnel not need- 
ed for the failure to fire procedure 
prescribed above from the vicinity of 
the weapon. 


(5) After firing has been completed for 
the day, enter the number of rounds 
fired on DA Form 2408-4 for the 
subcaliber gun in the equipment 
log book. Each round fired will 
be rated as a full charge factor of 
one for each round (table 7). The 
round life of the cannon із esti- 
mated at 2,000 rounds based on the 
use of cartridges M92 and M63. 
Condemnation limits are determined 
by pullover gage readings taken by 
direct support unit, and not by 
rounds fired. Posting the rounds 
fired is only used for estimating 
life remaining in a cannon. 

Table. 7. Equivalent Full Charge Factor and Estimated 


Round Life of Cannon Tube Based on Specific 
Ammunition for 27-ММ Gun. 


157. Removal of Subcaliber Equipment 


a. Loosen the three machine screws in the 
collar of the mount. Remove the right trun- 
nion bearing bracket from the cradle mount- 
ing bracket by removing the machine screw 
and ісек washer which retain it, and remove 
the $7-mm subcaliber gun from the mount. 

b. Remove the mount from the 155—-mm 
howitzer recoil mechanism cradle by unscrew- 
ing the two hexagon head cap mounting 
screws (fig. 173) that secure the mount. 


156. Lubrication 


a. Refer to lubrication chart (fig. 181) for 
lubrication of the subcaliber gun and mount. 

b. Points of application for lubricating the 
subcaliber gun are shown in figure 182 and 
are referenced on the lubrication chart (fig. 
181). 


159. Preventive Maintenance of Subcaliber 
Gun and Mount 
a. The general instructions included in 
paragraphs 68 through 78 apply to the 87- 
mm subcaliber gun. 
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b. Table 8 gives specific procedures to 
be performed on the subcaliber equipment 
by the operator for each daily service. 

c. Table 9 gives the specific procedures to 
be performed on the subcaliber equipment 
by organizational maintenance personnel 
for each weekly service. 


160. Troubleshooting 


a. Scope, Troubleshooting is a systematic 
isolation of defective components. The more 
likely malfunctions, their causes, and correc- 
tions are listed in table 10. The corrections 
provided are governed by the scope of the 
organizational level of maintenance. 

b. Procedure. The procedure to follow in 
correcting, & malfunction is to systematically 
isolate the cause and correct the malfunction 
in accordance with instructions contained :n 
table 10. If the correction is beyond the 
scope of organizational maintenance func- 
tions, refer the malfunction to ordnance 
maintenance personnel as indicated in the 
table. 


161. Organizational Maintenance of 
37-ММ Gun M1916 


a. Removal. Remove the gun from the re- 
coil mechanism as follows: 

(1) To remove the gun, release the 
striker by pressing down on the 
trigger crank actuating lever (fig. 
178) while applying pressure against 
the cocking handle (fig. 177), thus 
preventing too fast a movement of 
the striker (fig. 184). Remove the 
piston crosshead key assembly (fig. 
185) by pressing its latch upward 
and pushing the key out to the left. 

(2) Carefully draw the gun to the rear 
and off the cradle of the recoil mech- 
anism (fig. 186). 

b. Disassembly. 

(1) Breech mechanism. To remove the 
breechblock when the  subcaliber 
gun is installed on the recoil me- 
chanism, cock the piece by means of 
the stroker cocking handle (fig. 
177). Remove the breechblock 
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LUBRICATION CHART 


GUN, SUBCALIBER, 37-ММ 


intervels ore based өл посте! operation. Reduce te cempensete for Cleon pert with VOLATILE MINERAL SPIRITS PAINT THINNER, 
abnormal Кееш. savers агана peed oy KEEGAN. РМ) er ORY CLEAN O SOLVENT, бо) Ory before lubricoti 
During кепке periods, intervals mey be extended, commenevrote —— note 1). Lubricate dotted өг» points on 
with edequote preservetion. Clean fittings before lubclesting , sides of equipment. 


LUBRICANT INTERVAL INTERVAL - LUBRICANT 


D, fig. 194 


Recoil Cylinder — boi 
Oil Filling PI н 
5 rewired) К» -— before firing) 


C, Fig. 194 


(Wipe clem bakora rng 


A, Fig. 194 


E, Fig. 194 
B, Fig. 194 


EXPECTED TEMPERATURES 


[Abee 3X ПЕСИ НИС ЕТСЕ 


- NOTES - 
CANNON BORE - immedictely of erin end en iwe (2) consecutive deys theresfter, thereughly cleen with CR meking sure thot el! 

—— red нт ere well сооб. On third efter el ith ipe d l 

М" е * 8 و‎ шой разу سا‎ дау firing, een with CR, wipe dry end lightly oset with 


соз FIRING MECHANISM - After fidi d мо (2) consseutive thereefter, disawerble and clean off 
ч ылады Wipe беу end oil el! contect өг beering — ша om dne — 


ORD F9081 

Figure 181. Lubrication chart—37—-mm subcaliber gun. 
lever assembly (fig. 187) by grasp- block. Take out the extractor pin as- 
ing the handle with the fingers and sembly by pressing the extractor pin 
pressing the lever release pin cap | latch (fig. 188) toward the breech 
with the thumb; lift the breechblock with the forefinger and pulling it 
lever assembly out of the breech- out to the right. The extractor will 
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Figure 188. Localised lubriontion pointse—37-mm subcaliber gun. 


Table 8. Preventive Maintenance Checks and Services 


Daily Schedule 
Paragraph 
erence 
8 
Inspect for presence of all tools and equipment. 9, 62, 
proper stowage. 68 
Inspect weapon overall condition as follows: pain 67, 71 
cracks, broken welds, loose nuts, rust and missing 
or damaged parts. 
Check to see that mount is securely fastened to pri-| 154 
mary weapon and gun is properly installed ir 
mount. 
Barrel assembly Check for unusual wear, damage, and powder fouling] 165 
in bore. 
Breech mechanism. | Open and close breechblock several times, checking} 153a 


for ease of operation and proper functioning of all 
components. 

Check to see that striker cocking handle latches in 
cocked position. 

Check for fluid leakage and damaged filling and 
drain plugs. 

Check for smooth operation and length of recoil 

Normal length of recoil is 7 to 10 inches. 


Striker mechanism. 1586 


Recoil mechanism. 152с 


89d 
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drop down until its heel clears the 
extractor cam (fig. 189). Then un- 
screw (Ле breechblock (fig. 190) to 
the left, grasping it firmly in one 
hand and supporting it with the 
other hand. 

(2) Remove eztractor. Remove the 
breechblock ((1) above). Withdraw 
the extractor (fig. 191) from inside 
the breech by inserting а fore- 
finger in the mortise in the base of 

Figure 183. Retracting test, using wooden block. the breech ring, slightly raising the 


Table 9. Preventive Maintenance Checks and Services. 


Monthly 
Item to be 
2 inspected 


Remove the breechblock group. Inspect the breech- 
block and breechblock lever assembly for cracks, 
burs, corrosion or other damage. Inspect the firing 
pin hole in the face of the breechblock for foreign 
matter. Test the tension of the breechblock lever 
latch spring to return the release pin cap to the 
original position. 

Disassemble the firing mechanism parts. Inspect the 
firing pin spring for elongation and breaks. Check 
the firing pin, rocker retaining pin, firing pin ac- 
tuating roller, and rocker plunger for burs and 
cracks. With the rocker plunger depressed, check 
firing pin protrusion for 1/8-inch from the face of 
the breechblock. 

Inspect the extractor and extractor pin for cracks, 
burs, or other damage. Check operation of extrac- 
tor using an empty cartridge case. 

Replace the piston crosshead key assembly if any por- 
tion is cracked or broken, or if the sesr spring is 
defective. Remove all burs. 

Check ability of striker spring to deliver a sharp re- 
lease. Free height of striker spring should not 
measure less than 6.81 inches. 

Check recoil guides and cannon slides for burs. Check 

functioning of recoil mechanism by retracting the 

gun about 7 or 8 inches and letting the gun return 
to battery quickly, but without shock. 


1615 (1), 
1616(1) 


1615 (8), 
161с(2) 


1616(1) 


161с(3) 


1616(4) 


Table 10. Troubleshooting 


sain — tim 
Failure to fire. Misfire. Chock for defective round (par. 
156). 
Firing pin recess dirty; heavy or Disassemble firing mechanism 
gummed oil. (раг. 1615 (3)), Clean and lu- 
bricate. 


Firing pin worn. Replace firing pin (par. 161d 
(2)). 


Breech difficult te open. 


Incomplete return te battery. 


Gun does not cock automatically. 


Gun does not cock automatically 
Return to battery with jarring 
impact. 


Breech will not open. 


Jaramed trigger actusting lever. 


Cartridge case cannot be ex- 
| tracted by opening breech. 
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Unscrew the drain plug on the 


Refer to par. 1585. 

Replace the piston crosshead key 
assembly (par. 1610(8)). 

Notify ordnance maintenance per- 
sonnel, 


Add fluid to recoil mechanism 
(раг. 1520). 

Use correct fluid (par. 1520). 

Notify ordnance maintenance per- 
sonnel. 


Rotato breechblock lever cleck- 
wise to fully close breech. 
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Figure 184. Removing striker rod and spring. 


Figure 187. Removal of breechblock lever assembly 


Figure 185. Breechblock—exploded view. 


Figure 188. Depressing extractor pin latch. 


extractor, and grasping it with 
thumb and finger of one hand. 

(3) Disassemble firing mechanism. To 
disassemble firing mechanism, cock 
the gun or remove the breechblock 


Figure 186. Removing subceliber gun from recoil ((1) above). In order to remove the 
mechanism. firing pin, firing pin spring, rocker 


Figure 190. Removal of breechblock. 


plunger, and firing pin actuating 


rocker, it is first necessary to remove 
the rocker retaining pin which se- 
cures the firing mechanism. The 
rocker retaining pin is retained in 
its seat by the spring end (free end) 
of the rocker pin latch (fig. 189) 
entering the groove in the outer end 
of the rocker retaining pin. If this 


(4) 


(5) 


Figure 191. Withdrawing the extractor. / 
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rocker pin latch becomes stuck with 


‘paint, free it by scraping the paint 


around the edge of the rocker pin 
latch before attempting to remove the 
rocker retaining pin. Remove the 
rocker retaining pin by placing a 
small bronze drift against the pro- 
jecting head of the rocker retaining 
pin and, with light taps, drive the 
pin up into the port (fig. 192). 
The firing pin actuating rocker is 
then free and, when removed (fig. 
198), releases the firing pin (fig. 
189) (which will be pushed out by 
its spring). and the rocker plunger 
(which may then be dropped out by 


tipping the breechblock). 


Remove piston crosshead key assem- 
bly. Remove the piston crosshead 
key assembly (fig. 185) by pressing 
its latch upward and pushing the key 
out to the left. 

Disassemble striker mechanism. To 
disassemble striker mechanism, ге- 
move the piston crosshead key as- 
sembly ((4) above). Draw the gun 
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push the striker rod out, and remove 


Ds ЖАЗЫ 20 i a the striker spring (fig. 184). | 
Me | 7 (6) Recoil mechaniem. Disassembly of 
M SE г the recoil mechanism by the using 


arm is not permitted. The using 
arm may only fil or drain the re- 
coil mechanism, replace the filling 
and drain plug assemblies, replace 
the drain plug and filing plug 
— and replace the striker 


spring. 
c. Inspection Before Assembly. 
(1) Breech mechanism and breech- 
block. 

(а) Inspect the extractor and extractor 
for cracks or burs. Remove burs 
with crocus cloth. Replace the ex- 
tractor and extractor pin if cracked 
or broken. 

(b) Inspect the breechblock lever .as- 
sembly for cracks and burs. Re- 
place if cracked or broken. Re- 

Figure 198. Removing rocker retaining pin. move burs with crocus cloth. 
(2) Firing mechanism. 
(a) Inspect the firing pin spring for 
elongation and breaks. The free 


TOTUM length of the firing pin spring 

AX. EN GU a | X 2 | ‘should measure, 25/82 of ап inch. 

Ji iy creat мА W | Replace the firing pin spring if 
it is defective. 


(b) Inspect the firing pin, rocker re- 
taining pin, firing pin actuating 


Figure 193. Removing firing pin actuating rocker. 


back about eight inches, push the 
striker to its extreme forward posi- 
tion, loosen the striker rod nut set- 
screw, and unscrew and remove. 
the striker rod nut (fig. 194). Al- 


Я Figure 194. Removing striker rod nut setecrew 
low the spring to expand slowly, TS end xui И 
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rocker, rocker plunger, and breech- 
block for burs and -cracks. Re- 
move burs with crocus cloth. Re- 
place parts that are badly worn, 
cracked, or broken. 


(8) Piston crosshead key assembly. De- 


(4). 


. press the sear in the piston crosshead 


key assembly, release the sear, and 
note if the spring returns the sear to 
its original position. Replace the 
piston crosshead key assembly if the 
spring is defective. Replace the pis- 
ton: crosshead key assembly if any 
portion is cracked or broken. Remove 
burs with crocus cloth. 

Striker mechanism. Organizational 


‘maintenance is limited to the replace- 
ment of the striker spring. The free 


height of the striker spring should 
measure 6.81 inches. If the spring 
measures 0.5 inch less than 6.81 
inches, replace the striker spring. 


(6) Recotl mechanism. 
(а) Replace the filling and drain plug 


gaskets and thongs, if they are 
damaged. 


(5) Inspect the threads оп the fill- 


(1) 


ing and drain plugs. If threads 
are damaged, “chase” or replace 
the filling and drain plugs. 


d. Assembly. 


Assemble striker mechanism. Prior 
to assembling the striker mechanism, 


‘oil the striker spring and striker 


rod. Place the striker spring over the 
rod and insert both in the striker 
housing (fig. 184). Push the striker 
to the extreme forward position and 
turn the striker rod nut (fig. 194) 
until the front edge of the nut is 
about flush with the front end of 
the striker rod, taking care that the 
striker rod nut setscrew comes op- 
posite its keyway in the striker hous- 
ing. The stroke of the striker rod 
may be lengthened by unscrewing 
the striker rod nut a few turns. The 
setscrew must not be omitted and 
must be set so that it does not 
Strike the bottom of the keyway. 
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(2) Assemble firing mechanism. Prior 
to assembling the firing mechanism, 
clean and lubricate all parts. Insert 
the rocker plunger, firing pin spring, 
and firing pin into position in the 
breechblock (fig. 189). Position 
the rocker retaining pin and firing 
pin actuating rocker in position. Hold 
the rocker retaining pin down with 
the thumb, while exerting pressure 
against the firing pin actuating 
rocker (fig. 195) until the rocker 
retaining pin can be started through 
the firing pin actuating rocker. Push 
this pin in until the rocker pin 
latch spring enters the groove in 
the rocker retaining pin. 


е. Installation. Install the gun in the re- 
coil mechanism as follows: 


Note. The subcaliber gun must be bore sighted (par. 
48) before use whenever the recoil mechanism has 


been removed from the mount, the subcaliber gun re- 


moved from the recoil mechanism, or if the adjustment 
of the machine screws or trunnion machine screws 
have been disturbed. 


Figure 195, Installing rocker retaining pin. 
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(1) Prior to installation of the gun, 
clean and lubricate the gun slides 
and piston crosshead. 

(2) Grasp the gun muzzle with one 
hand and the breech with the other 
and insert the gun into the recoil 
mechanism, being careful to maintain 
alinement to avoid jamming or dam- 
aging the gun slides. 

(8) Lubricate the parts and install the 
piston crosshead key assembly (fig. 
185). Push the piston crosshead 
key assembly in place so that the 
trigger crank of the trigger mecha- 
nism is located in front of the long 
arm of the sear. See that the safety 
bolt properly engages. the descending 
arm of the sear before the piston 
crosshead key is pushed fully home. 
Failure to have the safety bolt in 
the proper position will prevent the 
crosshead key from being fully 
pushed in and an attempt to force 
it will cause damage to the sear. 

(4) Prior to installing the breechblock, 
first see that the breech recess, the 
extractor, and the threads of the 
breechblock are thoroughly cleaned 
and lightly oiled. Then set the ex- 
tractor (fig. 191) is its seat, but do 
not insert the extractor pin, Next, 
cock the striker mechanism, screw 
the breechblock home (fig. 190), and 
set the breechblock lever assem- 
bly in place (fig. 187). Raise the 
extractor by push.ng upward on its 
heel from under the block and 
insert the extractor pin from the 
right until the extractor pin latch 
springs out and secures the pin. Un- 
cock the striker mechanism Бу 
pressing down on the trigger lever 
with the right thumb while apply- 
ing pressure against the cocking 
handle with the left hand to pre- 
vent too fast a movement of the 
striker. 


Note. Do not attempt to screw the brec:h. 
block into position with the extractor pin in 
place. 


162. Sighting and Fire—Control Equipment 
Refer to paragraphs 37 and 42. 


163. Ammunition 
Refer to paragraph 176. 


164. Special Organizational Tools and 
Equipment 

а. Kepaw Parts. Repair parts аге sup- 
plied to the using organization for replace- 
ment of those parts most likely to become 
worn, broken, or otherwise unserviceable, 
providing the replacement of these parts is 
within the scope of organizational mainte- 
nance functions. Repair parts supplied for 
the 87-mm subcaliber gun, recoil mechanism 
M1916, and 87—mm subcaliber mount M18A1 
are listed in appendix II, which is the au- 
thority for requisitioning replacements. Re- 
pair parts supplied to organizational main- 
tenance are listed in ТМ 9-1025-200-20Р. 


b. Common Tools and Equipment. Stand- 
ard or commonly used tools and .equipment, 
having general application to this materiel, 
are authorized for issue by tables of allow- 
ances and tables of organization and equip- 
ment. 


с. Special Tools and Equipment. Special 
tools and equipment designed for opera- 
tion and organizational maintenance, repair, 
and general use with the materiel are listed 
in appendix II and ТМ 9-1025-200-20Р, 
which is the authority for requisitioning re- 


placements. 


d. Description of Special Tools and Equip- 
ment. Recoil filling adapter 4983-966-4271 
is used when filling the recoil mechanism. 
The adapter is screwed into the recoil me- 
chanism filling hole. The oil gun muzzle 
is screwed into the open end of the adapter 
to fill the mechanism with fluid. 
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CHAPTER 5 
AMMUNITION 


This AMMUNITION chapter consists of eleven sections. Section I is 
general information applying to 155-mm howitzer. Sections II, III, 
IV, V, and VI apply only to the M114 and M114A1 howitzer with the 
М1 and М1А1 cannon tubes. Sections VII, VIII, IX, X, and XI apply 
only to the M114A2 howitzer with the M1A2 cannon tube. 

Tbe reason for the division is that certain new ammunition cannot 
be fired in the old M114A1 howitzer. 


Section |. GENERAL 
105. General 166. Identification 


Ammunition for your 155-mm howitzer cannon Projectile colors and markings (new and 
is the separate loading type. Тһе loading old) are listed in table 11. Addition- 
of each complete round into the howitzer ally, important information is stenciled 
[cannon requires three separate operations; ба вас 500222 (fig: s Know- 
loading the fuzed projectile, the propel- in Dé e — — жш... 
ling charge, and the primer. The compon- ng o markings w a n the rap 
ents are shipped separately selection of the required projectile when 
В firing. KNOW YOUR AMMUNITION. 


MODEL ОҒ РАОЈЕСТКЕ CAUBER AND TYPE CANNON 


Figure 196. Marking of 155-mm HE projectile. 
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Section ІІ. AMMUNITION M114 and М114А1 HOWITZER 


This section applies to ammunition used with the M114 and M114A1 howitzer with the 
M1 and М1А1 cannon tube. 


Table 11. Model Numbers and Color Coding of Projectiles for Howitzer Cannon М1А1 


New Manufacture Old Manufacture 


Number/ Number/ 
Type and model number Color of Color Color of Color Color of 
of projectile projectile | of bands projectile [of bands | marking 
Agent (H, HD) w/burster, M110 2/Green Green Gray 2/Green | Green 
1/Yellow 


Agent GB or VX w/buster, M121, M121A1 Gray 3/Green Gray 1/Green | Green 
l/Yellow 
Agent GB or VX w/o burster, M121A1 Gray | Gem | 
18- 


HE ICM, M449 series Olive drab Di Yellow Olive drab 
monds* 

HE, M107, Comp B and TNT filler w/and w/o sup Olive drab Yellow Olive drab 

рі charge 


M485A1 (M485E1), M485A2 (М485Е24 Olive drab 1/White Not applicable 
illuminating 


Smoke, base ejection (HC and colored), M116 Light green | Black — Yellow 
Smoke (WP), M110E1, M110 M110E2 Light green | Red — Yellow 


M804 practice Blue 1/ Not Applicable. 
brown 


«Row of yellow diamonds bet ween nose and bourrelet of projectiles. 


Green 


Yellow 


Yellow 


167. Authorized Round | deep or shallow cavity projectile consists of a steel 
WARNING case loaded with either TNT or Comp B. PD, time, 
Unauthorized assembly and use of projec- or proximity fuzes may be used. The M107 projec 
tiles, fuzes, and propelling charges is ex- tile weighs approximately 97 pounds (44 Kg). 
tremely dangerous. Make sure projectiles (2) Projectile, 155-mm, gas, persistent, H or 
are marked 155H (not G). HD, M110. 
a. Projectilefuze combinations for authorized | WARNING MEE 
rounds are given in table 13. Burster in the WP M110 ammunition is 
b. Projectiles of current manufacture which con- loaded with tetrytol and should not be 
tain deep fuze cavities and supplementary charges stored or fired at temperatures exceeding 
of TNT, are suitable for use with M728 proximity +125° F. (52° C.). Temperatures above 
fuzes. Deep cavity projectiles are identified by the 125° F. will cause the tetrytol to melt 
words W/SUPPL CHG marked on the projectile. and/or exude causing premature func- 
Weight zones are indicated on projectiles by means , tioning. | 
of one or more squares of the same color as the This projectile produces a toxic effect on personnel, 


marking. Four squares indicate standard or normal and is also used to contaminate habitable areas. 
weight for which no weight corrections are This 98-pound (44 Kg) projectile is filled with H or 


necessary when computing firing data. HD gas, with a built-in burster charge. 
c. Authorized projectiles and their characteristics NOTE 
are listed below: When required for contingency plan pur- 
(1) Projectile. 155-mm, HE, M107. Used poses, VX or GB filled projectiles 
primarily for blast, fragmentation, and mining. This M121A1 may be transported fully assem- 
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bled with explosive components, other- 
wise assembly is prohibited except for 
storage and use. 

(3) Projectile, 155-mm, gas, persistent, VX, 
М121А1. VX gas projectiles produce a toxic effect 
on personnel. A burster charge breaks the projectile 
apert. This projectile weighs approximately 100 
pounds (45 Kg). 

(4) Projectile, 155-mm, gas, Non-persistent. 
GB, M12141. This projectile is similar to the VX 
projectile M121A1 described above. 

(5) Projectile, 155-mm, smoke, WP, М110Е1, 
and M110. 

WARNING 
Burster in the WP M110E1, M110 am- 
munition is loaded with tetrytol and 
should not be stored or fired at tem- 
peratures exceeding +125° F. (52° C.) 
Temperatures above 125° F. will cause 
the tetrytol to melt and/or exude, cuasing 
premature functioning. Prior to firing, in- 
spect fuze well cup for dents in bottom 
surface. If dents are found and/or fuse is 
hard to seat, do not use round. 
Smoke projectiles M110 and M110E1 have a bur- 
ning effect, but are used primarily to produce 
screening smoke. These projectiles are similar to the 
M110 gas projectiles and have the same charac- 
teristics as the M107 HE. It weighs approximately 
98 pounds (44 Kg). 

(6) Projectile, 155-mm, smoke, WP. М110А1 
(M110E2), M110A2 (M110E3). These projectiles are 
simililar to WP projectiles M110 and М110Е1 ех- 
cept that there is no tetrytol in the burster. This 
projectile may be stored and transported at tem- 
peratures up to + 145° Е. (63° С.). 

(7) Projectile, 155-mm, smoke, ВЕ, M116. 
M116B1 (M116E1). The BE smoke projectile M116 
is used for screening, and signaling purposes. It is 
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issued with a filler of HC(white) chemical smoke 
mixture. This is a base ejection type round and con- 
tains four smoke canisters. It weighs approximately 
86 pounds (39 Kg). M116 Model uses M501 fuze. 

The M116A1 projectile is a base ejection type 
similar to the M116 and M116B1 with the exception 


that it uses the M565 MT and M577 MTSQ Fuzes, 
and that it has improved M1 and M2 HC(white) 
smoke canisters. 
WARNING 

The M485 cannot be fired above zone 6. 

The М485А1 and M485A2 projectiles can 

be fired with zones 1 through 7 inclusive. 

Projectiles M485A1 and M485A2 are not 

reliable when fired at zones 6 and 7 with 

fuze settings of 10 seconds or less. 

(8) Projectile, 155-mm, illuminating, M485, 
М485А1 and M485A2. This projectile is used for 
battlefield illumination. The projectile has a hollow 
steel body containing a primary expelling charge, a 
canister assembly and a drogue parachute. The 
canister assembly contains a secondary expelling 
charge, a delay holder, a light producing chemical, 
and the main parachute. 


(9) Projectile, 155mm improved conventional 
munitions (ICM) M449 series. These projectiles are 
improved Conventional Munitions used primarily 
against personnel. They are base ejecting projectiles 
and contain sixty M43 grenades. The fuze, having 
been set to function at a pre-determined time in 
flight, initiates the expulsion charge ejecting the en- 
tire grenade load from the rear of the projectile. Cen- 
trifugal force disperses the grenades radially from 
the projectiles line-of-flight. The M43 grenade con- 
tains an air-burst submunition which is expelled 
from its housing on impact with the target. It is pro- 
jected upward to burst 4 to 6 feet above the ground. 
The projectile weighs approximately 95 pounds and 
uses the M565 MT or M577 MTSQ time fuzes. 


(10) Projectile, 155mm, practice, M804 (fig. 196.1). 


28 65 MAX. 


Figure 196.1. Projectile, 155mm, practice, M804. 


1/27 SQUARES 


ARO 83-0604 | 
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The M804 projectile із used іп place of the M107 НЕ 
projectile in service practice exercises. The M804 
contains a small smoke canister in the fuze well 
which provides flash and smoke for visual deter- 
mination of functioning. The M804 is similar in 
weight and external configuration to the M107 HE 
projectile, and can be used in service practice 
without the blast and fragmentation which accom- 
pany functioning an M107 HE projectile. The body 
of the M804 projectile contains four holes, 90 
degrees apart, which serve to disperse smoke on 
functioning. 


(11) Deleted. 


168. Authorized Fuzes 


WARNING 

The firing of a field artillery round 

without fuze or with an unauthorized fuze 

is strictly prohibited. Only authorized 

fuzes will be used with the authorized 

projectiles and propelling charges. 
The following describes some of the fuzes to be used 
with this weapon. For additional information and 
more detailed descriptions and functioning of the 
authorized fuzes, see TM 43-0001-28. Authorized 
projectile-fuze combinations are contained in table 
12. 


Table 12. Authorized Projectile-Fuze Combinations for M114 and М11«А1 Howitzer (М1А1 Cannon Tube) 


ImpactPD 
Type and model number M739 
or 
of projectiles М78А! {| M557 
HE, M107 


Smoke, WP, M110 series 


Smoke, HC and colored, BE, M116, 
M116B1, M116A1 


Agent, GB or VX, M121A1 
HE, ICM, M449 Series 


Illumination, M485 


Agent, H or HD persistent, M110 
Practice, M804 


X — Authorized fuze. 

P—Supplementary charge must be removed. 
е М116А1 uses M565 and M577 fuzes only. 
** M116 and М116В1 use M501 fuze only. 


Prox VT 


ee 
M577 | M582 M726 


JJ NN КОЛЫ БИ 


** WARNING: Overhead fire with the M728 fuze is restricted due to possible downrange prematures. 


**99M739 Fuze not authorized for M804 projectile. 
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Table 13. Authorized Projectile/Propelling Charge Combinations For The M114 
(МІАІ Cannon Tube), M114A1 (MIAI Cannon Tube) Howitzer 


CAUTION 


ONLY MK2A4 PRIMER MAY BE USED WITH M1A1 CANNON. 


PROJECTILES 


HE, M107 

AGENT, Н OR 

HD. M110 

AGENT, GB OR 

VX M121A1 

SMOKE, WP. M110, 
М110Е1 

SMOKE, WP. M110A1. 
M1102A2 


SMOKE, BE. HC. M116. 
М116В1 


SMOKE, BE. НС. M116E2 
ILLU. М485А1. M485A2 
HE, M449 (ICM) 

. Practice. M804 


PROPELLING CHARGE 


(GB) M3 & (WB) M4A1 & 
M3A1 ZONES M4A2 ZONES 
1 2 3 4 573 4 8 6 7 


X-Authorized propelling charge. 
"Note: M485A1/A2 projectiles not reliable when fired at zones 6 and 7 with fuze settings of 10 seconds or less. Also, when firing at zone 1 from 
M114A1 howitzer. effective illumination times less than 90 seconds should be expected. 


FIRING WARNINGS 


M110 agent loaded w/tetrytol burster cannot 
be stored or fired at temperature exceeding 
+ 125*F (+52°C). 


M110 smk loaded w/tetrytol burster cannot be 
stored or fired at temperature exceeding 
+ 125*F (--52*C). 


*See note below. 
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a. Fuze, Point Detonating, Concrete Piercing, 
M78, M78A1, and Booster M25 (fig. 197). M78 series 
fuzes are constructed especially for use against con- 
crete targets. М78А1 fuzes are of two types; а non- 
delay type used primarily for spotting purposes, and 
a delay type used against concrete targets. The non- 
delay type has its nose painted white about 1-inch 
wide from the tip. Booster M25 is a separate assem- 
bly, but is packed and shipped with the fuze for 
assembly to the projectile at the time the projectile 
is to be fired. This booster is designed especially for 
use with M78 series and cannot be used with any 
other fuze. If used with a deep cavity shell, the sup- 
plementary charge must remain in the fuze well 
cavity. 


AR912231 


Figure 197. Point detonating concrete piercing fuze 
M78A1 and booster M25. 


b. Fuze, Point Detonating, M557 (fig. 198). The 
M557 fuze has a selective superquick setscrew. It is 
packed set for superquick and has a booster at- 
tached. Duds may occur when set for delay func- 
tioning and fired with M3A1 Green Bag charge 
zones 1 and 2. Premature functioning can occur 
when fuzes are fired in heavy rain fall. 


Figure 198. Point detonating fuze M557. 


c. Fuze, Point Detonating, M739 (fig. 199). Fuze 
M739 is the latest improved version of the selective 
impact fuze. This fuze has an aluminum-filled body, 
and a rain insensitive head so that it can be fired 
through a heavy rainstorm without premature func- 
tioning of the round of ammunition. The fuze comes 
shipped set for superquick action, and can be set for 
delay action by turning the setscrew. 
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Figure 199. Point detonating fuze M739. 


d. Fuze, Mechanical Time and Superquick, 
M501A1 or M501 (fig. 200). Fuze, M501A1 or M501 
is a combination mechanical time and superquick 
fuze with settings for time action (2 to 75 seconds) 
and an impact element for superquick action but has 
no booster for detonation action. Do not use this 
fuze in any HE, WP, or gas projectile. When set for 
airburst, 20 percent fail to function with charge 1 
and 10 percent with charge 2. Fuze will function on 
impact. 


Figure 200. Mechanical time and superquich fuze M501A1. 


e. Fuze, Mechanical Time and Superquick, M564 
(fig. 201). The M564 fuze is designed to function at 
time settings from 2.0 seconds up to 100 seconds or 
upon impact, depending upon which occurs first af- 
ter arming. Fuzes manufactured through 1969 must 
be set on 90 seconds if superquick (impact) action is 
desired. Settings of these fuzes between S and 2 
seconds may result in functioning after ap- 
proximately 2 seconds. The date of manufacture is 
stamped on the fuze body before the lot number. 
Fuzes manufactured from 1970 on may be set as 
shipped on S for superquick (impact) functioning. 
Premature functioning of this fuze may occur 
downrange when the fuze is fired in rainfall. 


Figure 201. Mechanical time and superquick Fuze М564. 
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f. Fuze, Mechanical Time, M565 (fig. 202). MT 
fuze M5665 is similar to MTSQ fuze M564 except 
that the fuze contains neither the point detonating 
assembly nor the booster cup. Fuze M565 can be set 
from 2 to 100 seconds. Like the M564, fuze M565 
employs a vernier scale to ensure a setting accuracy 
of 0.1 second. This fuze is used with base ejection 
projectiles only. 


AR9 12236 
Figure 202. Mechanical time fuze M565. 


6. Fuze, Proximity (VT), M728. (fig. 203). The 
M728 fuze is used with the deep cavity projectiles 
and is essentially a self-powered radio and tran- 
smitting unit. The fuze can be set from 5 to 100 
seconds. The setting on the time ring determines at 
what time along the trajectory the fuze will become 
activated. It also has an impact element that is ar- 
med three seconds after firing and will function 


either on proximity action or impact action, | 


whichever occurs first. The nose of this fuze has 
been painted (black) to reduce static electricity. 


AR9 12237 
Figure 209. Proximity VT fuze, M728. 


h. Fuze, Mechanical Time and Superquick, M577 
and M582 (fig. 204). This fuze is used with ICM 
Projectile and other base ejection projectiles. 

(1) This fuze has a 200 second mechanical time 

mechanism with three movable digital dials similar 
to a speedometer. The time setting key is located on 
the end of the fuze nose, and enables the fuze to be 
set to the nearest 0.1 second. Each fuze has a win- 
dow through which the dials are viewed. The dial 
closest to the fuze nose indicates the time in hun- 
dreds of seconds (the triangle position is a non-time 
setting). 
The second dial indicates time in tens of seconds and 
the third dial indicates the nearest second and 0.1 
second by using the scale on the right edge of the 
dial. The time desired is set under the hairline. 

(2) The M582 is identical to the M577 with the 
exception of the standard booster pellet and booster 
cup which has been installed on the M582. 

i. Fuze, Proximity, Variable Time, M732 (fig. 
205). This proximity variable time (VT) fuze is a 
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short-intrusion fuze of the same overall length as 
the standard impact or mechanical time fuze. The 
supplementary charge must be left in the fuze well 
for proper functioning of this fuze. This fuze has a 
time ring that can be set from 0 to 150 seconds. 


AR9 12238 
Figure 204. Mechanical time and superquick fuze, M577. 


AR9 12239 
Figure 206. M732 fuze. 
169. Authorized Propelling Charges 


The following are authorized propelling charges for 
the M114 and M114A1 howitzers: 

a. Propelling Charge M3A1.\fig. 206) This is а 
green bag charge divided into a base and four in- 
crements for firing in zones 1 through 5. It has a 
flash reducer pad assembled forward of the base 
charge with similar one-ounce pads assembled for- 
ward of increments 4 and 5. The increment bags are 
tied together by cloth typing straps. A CBI igniter 
charge in a red cloth bag is sewed to the rear of the 
base section. 

b. Propelling Charge M3 (fig. 206). This is a green 
bag charge similar to the propelling charge M3A1 
except that it is not assembled with a flash reducer 
and black powder is used in the igniter pad. 


GREEN-BAG CHARGE 


AR9 12240 
Figure 206. 155-mm propelling charges for howitzer. 


c. Propelling Charge M42A2 (fig. 207). This is a 
white bag charge consisting of a base charge and 
four increments for firing zones 3 through 7. The in- 
crements are tied together by cloth typing straps. 
An igniter charge in a red cloth bag is sewed to the 
rear of the base section. It has a flash reducer pad 
assembled forward of the base charge. 

а. Propelling Charge М4А1 (fig. 207). Propelling 
charge M4A1 is identical to the M4A2 except that 
the charge is assembled without a flash reducer, and 
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the igniter contains black powder instead of CBI. С] 
The M2 flash reducer may be used with this charge 
) and is a separate item of issue. ARQ 12242 

e. Propelling Charge M4 (fig. 207). This is a white- Figure 208. MK2A4 Primer. 
bag charge identical to the M4A1 except that it is de- 
signed for firing in zones 5 through 7 only, and consists 171. Flash Reducer M2 (T2) 
of a base charge and two increments. Flash reducer M2 
is also used with this charge. M2 flash reducer consists of a red cotton cloth bag, 4 
inches square, containing black powder and potassium 
sulfate or potassium nitrate. It is a separate item of 
issue and may be used with charges M4 and M4A1 if B 
additional flash reduction is desired. In preparing a 
white-bag charge M4 or M4A1 for firing, one flash 
reducer is added at the forward end of each increment 
used. No flash reducers are required when using green- $ 


AR912241 bag charge M3. Use of M2 flash reducer to reduce 
muzzle flash when firing propelling charge M4 or: 
кише ш charge, М4А1 series is optional, except when TB 9-1300-385-1 
or -2 restricts a specific propelling charge lot to use 
170. Primer MK2A4 with flash reducer only. The flash reducer pads serve to 


Percussion primer MK2A4 (fig. 208) is the only limit breech flareback as well as muzzle flash and blast 
authorized primer to be used іп the МІ, МІЛІ, or overpressure. 

M1A2 tube. Primers are ready for firing when un- 

packaged. 


Section 111. PREPARATION FOR FIRING 


) 172. General с. Procedures. Inspect ammunition components 
NOTE and verify item identification. 
Ammunition components are handled by CAUTION 
cannoneers No. 2, 3, 4, 5, 6, and 7. Do not use axes, crowbars, etc., which 
a. Temperature Limits. Unless otherwise a TE or argen x 
observe the follo ture limits n amm n an orm in- 
— — — ions indicated in paragraphs 174.14 through 
— Lower limit is — 40°F (— 40°С). 174.17 of this chapter. 
(2) Upper limit is + 125°F (+52°C). WARNING 
b. Packing and Unpacking Ammunition Com- Inspect your ammunition. Failure to ac- 
ponents. Retain packing materials for repackaging, complish required inspections can result in 
as unnecessary malfunctions. 
(1) Propelling charges M3 series are packed two (2) Return all defective ammunition to Ammu- 


per metal container, with or without primer nition Supply Point. 
MK2A4. Propelling charges M4 series, are packed 
one per metal contai 173. Preperation For Firing 


CAUTION Preparation for firing the four — — 

Percussion primer MK2A4 is the plete round of 155-mm ammunition . 
"MILL буто ficient teamwork among the cannoneers. They must 
МІЛІ, and М1А2 tubes. Do not use M82 quickly and accurately select, unpack, inspect, and 

in these tubes. prepare the correct primer, propellant, projectile, 

(2) Primers MK2A4 are packed one per and fuze from the fire commands received by the 
waterproof bag. howitzer section. Certain numbered cannoneers 


(3) M2 flash reducers (T2) are packed 200 per prepare the fuze and projectile; other cannoneers 
metal container (four containers, 800 flash reducers prepare the propellant, and still another cannoneer 


| per wooden box). pu 
Fuzes generally packed in metal boxes fuzed projectile prope ve been loa 
жаы авын then packed in boxes. the breechblock has been closed. The chief-of-section 
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must thoroughly crosstrain the entire crew so that any 
crewmember can perform any or all of the duties re- 
quired for any other crewman. 

a. Primer MK2A4. Do not open moisture protec- 
tive bag until ready to use the primer. Cannoneer No. 1 
is the crewman that normally loads the primer. 

b. Propellant. Cannoneer No. 4 will unpack, in- 
spect, and prepare the designated propelling charge 
and pass it to cannoneer No. 1 after the fuzed 
projectile has been loaded. 

c. Projectile. Projectiles for this howitzer normally 
come packed eight to the pallet, with top and bottom 
of the wood pallets banded together. Each projectile 
has an eyebolt lifting plug and а grommet attached for 
protection during shipping and handling activities. 
Cannoneer No. 7 will select the right projectile, an- 
nounce in the fire commands, and prepare it for firing 
as follows: | 

(1) Inspects and cleans projectile. 
(a) Verifies that the projectile is the type 


band to insure that it is free from all dirt and burrs. 
NOTE 
A projectile with a burred rotating band 
will be put aside until the burrs can be 
removed with a file. 
(с) Cannoneer No. 2 removes eyebolt lifting 
plug and gasket and examines the fuze well for leaks 


or damage to the filler. If any high explosive fille 
residue clings to the threads of the fuze well, reject 
the round and get another one to complete the fire 
mission. 

(d) Cannoneers Мо. 2 and 7 examine entire 
projectile for defects and check to see that the 
projectile is not damaged or corroded and is free of dirt, 
grease, sand, oil, and so forth. Slight rust on the 
projectile is acceptable. 

NOTE 

Any sand, dirt, oil, or grease left on the 

projectile will cause wear, scratches, or 

gouge in the bore. 


(2) Cannoneer No. 7 holds projectile upright for 


(a) If required, holds projectile firmly while can- 
noneer No. 2 fuzes the projectile and sets the fuze. 
(b) Reads and announces the time set on the 
fuze by cannoneer No. 2 when directed. 
(3) Cannoneers No. 2 and 7 carry fuzed projec- 
tile to the weapon. 


174. Fusing 

a. General (fig. 209).There are three basic types: 
impact, mechanical time, and proximity VT fuzes. 
Cannoneer No. 2 must select the right fuze on com- 
mand FUZE, unpack, inspect, install it in the 
projectile and set it as commanded (TIME, SUPER- 
QUICK, DELAY). 


BLE: 


2 


e — 4 lr 3 > 
7) 
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Figure 209. Typical deep-cavity projectiles. 


b. Lifting Plug Removal. 
WARNING 
Do not use projectiles with explosive on 
the threads or evidence of explosive 
powder or exudation. 

(1) Remove plug and inspect the filler beneath 
the plug. 

(2) Inspect cavity and projectile threads for 
damage. Remove loose material from cavity. If any 
high explosive is found stuck to the threaded por- 
tion of the projectile throat, do not fire. 


с. Supplementary Charge. 
WARNING 


Do not fire CP, PD, MTSQ, or the new 
short intrusion VT fuzes in a deep cavity 
projectile without the supplementary 


WARNING 
Do not attempt to remove supplementary 


charge by any means other than the lif- 
ting loop. Use of screwdrivers or other 
tools to remove the charge by force is 
dangerous. 
For the long, intrusion proximity fuze firings, 
remove supplementary charge by means of its lif- 
ting loop. Ifthe charge cannot be removed by its lif- 
ting loop, either fire with a short intrustion VT, PD, 
or MTSQ or dispose of the round. 
d. Fuze Assembly. 

(1) The following procedures apply to all fuzes. 
See (2) and (3) below for special instructions for M78 
and M577 fuzes. 

(a) Screw fuze in by hand. If binding occurs, 
inspect fuze cavity and threads of both fuze and 
projectile. Reject whichever is at fault. 

WARNING 

When tightening fuze to projectile, do not 

hammer on fuze wrench or use extension 
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handle on fuze wrench. Do not stake fuze 
to projectile under any circumstances. 


Shocks transmitted to fuzes during 
assembly may cause a malfunction. 


"S f) ۱ 
E () 
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Figure 210. M18 Fuze wrench on M557/M739 fuze. 


(b) After assembling fuze by hand, back fuze 
off '4-turn. Using fuze wrench M18, tighten fuze to 
projectile with a sharp snap of the wrench so that 
the fuze shoulder is seated firmly against the projec- 
tile nose (fig. 210). 

WARNING 
Rounds fired without a fuze or with im- 
properly seated fuzes may result in 
premature functioning. 
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NOTE 
For proximity fuzes with a gap between 
the fuze shoulder and projectile, either 
replace the supplementary charge and fire 
with impact PD or MTSQ fuze or dispose 
of round. 
(c) If projectile setscrew is present, tighten to 
below level of contour of projectile. 
(2) Special preparation on for M78 (CP) fuze. 
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Figure 211. M16 Fuze wrench on M78 fuze. 


(a) Remove the safety pin from booster M25 
and screw the booster into the booster cavity of the 
projectile. Tighten the booster firmly with the 
booster end of fuze wrench M16 (fig. 211). Boosters 
that are issued without safety pins should not be 
used. 

NOTE 
The booster must always be assembled to 
the projectile first. It cannot be assem- 
bled to the fuze, but it is shipped in the 
same fuze container. 
CAUTION 

Always be sure that the supplementary 
charge is in the deep cavity projectile 
before adding fuze-booster combination. 

(b) Screw fuze M78A1 (or M78) into the fuze 
cavity and tighten it securely with the fuze end of 
fuze wrench M16. Make sure that the fuze shoulder 
seats firmly against the nose of the projectile. There 
should be no space between the fuze shoulder and 
the projectile. Do not stake the fuze to the projec- 
tile. 


(3) Special preparation for M577 fuze. -Inspect 
the fuze setting. If the setting is not between 93.5 


and 95.5, or the fuze shows signs of damage, or the 
window is blackened or sooty inside, the fuze will be 
considered unserviceable. 
WARNING 
When screwing the projectile spotting 
charge onto rear of M577 fuze, assure 
that the shoulder of projectile spotting 
charge is seated squarely against the 
shoulder of the fuze. An improperly 
seated charge could cause a malfunction. 
CAUTION 
When assembling the projectile spotting 
charge to a fuze, exercise care to avoid 
damaging threads. If binding occurs, con- 
sider charge unserviceable and report it 
for disposition. If binding has occurred, 
reinspect fuze to assure it is still ser- 
viceable. 


174.1. Fuze Setting 


The following procedures apply to all authorized 
fuzes. Fuze setting tools and procedures are listed in 
table 14. 
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Table 14. Fuze, Fuze Setting Tools, and Procedures 


2 класи заг 


Fuze setter wrench | 174.4 (2) 


С T там 

а. Procedures No. 1, М557 and M739 (fig. 211.1). (2) To set fuzes for delay action, use screw 

NOTE driver end of fuze wrench M18 or similar tool and 

PD fuzes with SQ or delay functioning turn slot 90 degrees to align with index mark in- 
are shipped set for SQ action. dicating DELAY. 


(1) If superquick action is desired, check the 
setting to make sure it is set at SQ. 


р” ч 


Т 


* д ae 
`  AR912248 
Figure 211.1. M18 Fuze wrench on М567 and M739 fuzes. 
b. Procedures No. 2 M728/M732 (fig. 211.2). duds. However, since there is no 
CAUTION backlash, fuze setting can be ac- 
Plastic nose cone rotates with index | complished or changed one or more turns 
mark. Damage to plastic will produce with no harmful effect. If counter- 
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po 


clockwise rotation is used, be sure ¢hat 
fuze has not become loosened from projec- 
tile. 
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NOTE 


M728 fuzes are shipped with the index 
mark on the nose cone set at 10 seconds. 


AR9 12249 


Figure 211.2. M27 Fuze setter on M728 and M732 fuzes. 


(1) To set fuze for proximity action, rotate nose 
cone with M27 fuze setter (normally in clockwise 
direction while looking down on nose of fuze) until 
the index mark coincides with the announced time. 
Fuze setting can be changed one or more times with 
no harmful effects. 

(2) For impact functioning of M728/M732 
fuzes, set fuzes to 90 seconds using the M27 fuze 
setter. 


Note. The PD setting of the M732 VT fuze 
when fired into soft impact areas will be 
less deadly than the superquick (SQ) set- 
ting of the M739 PD fuze. 


(3) Fuze is set when index line at base of nose 
cone is aligned with time, in seconds, engraved on 
base of fuze. 

(4) Firing temperature limits for proximity fuze 
M'728/M732 are — 40? F. to + 140° F. 

WARNING 
Do not fire projectile unless fuze is fully 
seated. Avoid firing within 750 meters of 
friendly elements with this fuze. 


+ 


c. Procedures No. 3, M565 and M564 (fig. 211.3). 


WARNING 


TO AVOID ACCIDENTAL FUNC- 
TIONING OF PD ELEMENT IN FUZE 
M564, DO NOT DROP, ROLL OR 
STRIKE FUZES UNDER ANY CIR- 
CUMSTANCES (PACKAGED, UN- 
PACKAGED, OR ASSEMBLED TO 
THE PROJECTILE). 

NOTE 


Do not attempt to set fuzes until just 
before firing. 


If the M546 fuze is to be fired for superquick ac- 
tion (impact) only, first check the year of 
manufacture stamped on the fuze body, and 
follow the instructions below as appropriate. 
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Figure 211.3. M34 Fuze setter on M564 fuze. 


(1) Setting М564 Fuze for superquick (impact) 


action. 


NOTE 


M564 Fuzes manufactured before January 
1970 must be set on 90 seconds if super- 
quick action (impact) is desired. M564 Fuzes 
manufactured from January 1970 on, should 
be set on “5” for superquick action. The 
year of manufacture is stamped on the M564 
Fuze Body. These fuzes are shipped with the 
“S” оп the lower cap scale aligned with the 
“0” on the vernier scale (fig. 211.3.1). 


— Сара 
4 — ene SCALE 
5821 MAX 


T VERNIER 
| — 


ARO 80-0313 


Figure 211.21. M564 fuze іп "S" shipping position. 
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(a) M564 [игез manufactured prior to January 
1970. Use fuze setter M34 to rotate the lower cap. 
in the direction of the arrow (clockwise) from ship- 
ping “8” position until the 90 second position on 
the lower cap scale is aligned with the “0” on the 
vernier scale (fig. 211.3.2). 


(b) M564 [игез manufactured in January 1970 
and later. Set the fuze on “5” as shipped for 
superquick action. Always be sure the “S” on the 
lower cap scale is aligned with the “0” on the ver- 
nier scale (fig. 211.3.3). 


90 SEC 
ON LOWER 
CAP SCALE 
ALINEO WHOLE 
| WITH SECONO 
"Q" ON NUMBERS 


d | TENTHS OF 
A SECONO 
NUMBERS 


ARO 80-0314-A | 


Figure 211.3.2. Correct setting for М564 fuze manufactured 
prior to January 1970 for superquick action (impact. 


(2) Setting M564 and M6565 {игез for airburst 
(time). 


WARNING 


INCORRECT SETTINGS OF MT AND 
MTSQ FUZES CAN AND HAVE 
RESULTED ІМ DOWNRANGE 
PREMATURE MALFUNCTIONS. 


(a) To set the M564 or M565 fuze for a whole 
second time setting, use the fuze setter M34 or M63 
to rotate the lower cap IN THE DIRECTION OF 


THE ARROW (CLOCKWISE), until the desired | 


whole number of seconds (e.g., 20.0 seconds) on the 
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lower cap scale is aligned with the “0”-тагіс engrav- 
ed on the vernier scale (fig. 211.4). 


(b) То set the M564 or M565 fuze for a tenth of a 
whole second (i.e., 20.5 seconds), use the fuze setter 
M34 to set the fuze for the whole seconds on the 
lower cap scale (in this case the whole is 20 seconds). 
Next find the desired tenth of a second mark on the 
vernier scale (the 0.5-second mark is between 29 and 
30 whole second marks in figure 211.4). Continue to 
rotate the lower cap IN THE DIRECTION OF 
THE ARROW until the adjacent upper right 
graduation on the lower cap scale is aligned with the 
desired tenth of a second mark on the vernier scale 
(the 0.5-second mark is now aligned with the 
30-second mark on the lower cap scale (fig. 211.4.1.). 


$.986 MAX 


ARD 80-0315-A| 


Figure 211.33 Correct setting for M564 fuze manufactured from January 1970 on for superquick action (impact). 


Figure 211.4 Fuse set for 20 seconds. 


“O” ON VERNIER 


CAP SCALE. 


ARO 80-0318| 


Figure 211.4.1. Correct setting for 20.5 seconds. 
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NOTES 


The fuze setting is always indicated by the 
position of the “0” on the vernier scale. 
Each vertical mark on the lower cap scale 
(moveable portion of fuze) represents one 
whole second of time. For other than whole 
seconds settings, the “0” on the vernier 
scale (non-moveable portion of the fuze) 
must always be to the right of the whole 
second portion of the desired fuze setting 
and between the whole second portion of the 
desired fuze setting and the next one whole 
second vertical mark. For example, for a 
setting of 20.5 seconds, the ''0" on the 
vernier scale is to the right of the 20-second 
mark and midway between the 20 and 
21-second marks on the lower cap scale. 


An incorrect fuze setting for 20.5 seconds is 
shown below. If a fuze is set in this way for 
20.5 seconds firing, the fuze is actually set 
on and will function at 10.5 seconds. This 
would cause the fuze to function earlier than 
desired (fig. 211.5). 


0c 


e — 


(3) Resetting fuze. If you miss the setting, use the 
M34 fuze setter and turn the lower cap in the 
opposite direction (counterclockwise) 2 or 3 seconds 
below the desired setting. Then rotate the lower cap 
in the direction of the arrow (clockwise) and set the 
fuze on the correct time. This can also be done by 
turning the lower cap in the direction of the arrow 
(clockwise) all the way around (additional turn) to 
obtain the desired setting. 


(4) Fuzes not fired. If prepared for firing but not 
fired, reset the fuze, using fuze setter M34 or M63, 
by turning the lower cap in the direction of the 
arrow (clockwise) until the ‘‘S’’ mark on the fuze 
lower cap scale is in line with the “0” mark оп the 
vernier scale. 


(5) Fuzes fired in heavy rainfall. If the M564 fuzes 
are fired in heavy rainfall, occasional downrange 
premature functioning may occur. The rainfall 
necessary to cause malfunctioning is comparable to 
a heavy downpour which occurs during a summer 
thundershower. The premature rate will vary with 
the charge fired and the density of the rainfall. 


WRONG 

SETTING 
FOR 

20.5 SEC 


I5 20 2530 
ЖЕ 


ARD 80-0319 | 


Figure 211.5. Fuze incorrectly set by placing the 0.5 second on the vernier scale under the 20-second setting. 
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[ (с) Deleted. d. Procedures №. 4, M577 and M6582. (fig. 211.6). 
The slotted setting key on the nose of the fuze is 
used for setting the fuze in the following steps: 

(1) Press the open end of M35 fuze setter 


against the setting key. 


| 
( 
4 
(! 0 
y 0 р 
AR912253 
Figure 211.6. M35 Fuze setter on M577 and M582 fuzes. 


| (2) Turn the knob handle of the fuze setter coun- desired time by rotation of the fuze setter 
» A terclockwise as viewed from the nose end until set- in a counterclockwise direction. To return 
` ter blade engages fuze setting key slot. The hairline to shipping and storage setting. the fuze 
in the window is used for all settings. setter must be rotated in a clockwise 
NOTE direction. 
The fuze M577 or M582 is set to the 
COUNTERCLOCKWISE CLOCKWISE 
SHIPPING AND STORAGE 
SETTING (493.0 TO «95.5) 1/4 TURN 
PD SETTING ( 498) 1/4 TURN 
000 SECONDS 1/4 TURN 
200 SECONDS 20 TURNS 
AR912254 
Figure 211.6.1. Fuze setting chart for M577 and M582 fuzes. 
CAUTION ting them in the counterclockwise direc- 
Do not attempt to set these fuzes below tion. The settings of 000 to 200 are not 
493.5 when setting them in the clockwise authorized service settings. 
direction or above 200 seconds when set- (3) When setting fuze for PD action 
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(superquick), start with shipping and storage position 
(safe) («93.5 to <95.5), and then turn counter- 
clockwise to «98.0 under the hairline window 
(fig-211.6.1) for PD action. 
(4) To set fuze for mechanical time action, turn the 


Do not apply excessive force on the fuze setter after it 
has stopped turning and the setting is between 495.5 
and «93.0. Return fuze to reusable fuze containe’ 
Fuze is considered unserviceable after being out ( 
container for more than 30 days. 


fuze setter counterclockwise from SAFE position 
(493.5 to 495.5) past PD (<98.0) until the triangle (<) 
disappears). This action occurs near a 000 setting. Con- 
tinue to turn fuze setter counterclockwise until desired 
time appears under the hairline. Maintain a very light 
turning force against the fuze setter while reading the 
setting. The sequence is illustrated below for a setting 
of 255 5. (fig. 211.7). 

(5) To set lower time on a fuze already set, reseat 
fuze setter and turn clockwise (numbers get smaller) to 
a setting at least 1 second lower than the required set- 
ting (for example, at least 24.5 to 25.5). 

Reverse direction to counterclockwise (numbers get 
larger) and set required time under the hairline. 

(6) To return fuze to shipping and storage (safe) 
position, turn fuze setter clockwise (numbers get 
smaller) until 000 is passed, and continue to turn until 
setter stops freely. This point should be past 
the PD setting (498.0) and between «95.5 and < 93.5. 
Notice that the triangle has reappeared in the window. 


e. Procedure No. 5, M501 Series. 


WARNING 
Dropping or rough handling of a projectile 
assembled with Fuze MTSQ M501/M501A1 
may result in fuze functioning and expulsion 
of projectile base plate and contents. When 
handling projectiles assembled with this 
fuze, exercise extreme care to protect the 
fuze from impact. Keep pull wire on fuze in 
place until immediately prior to firing. 

CAUTION 
Do not fire fuzes with cocked or loose lower 
caps. Mark such fuzes "defective" and 
return them to the ammunition supply 


point. 

NOTE 
The M501 series fuzes are shipped with the 
index mark on the lower cap aligned with 
the S engraved on the base. 


e» 69 €» e) 


A STORE (SAFE) B PD 


C 000.0 


D 25.5 | 
AR912255 


Figure 211.7. Fuze setting sequence. 


(1) Time setting. 

(a) Check fuzes for cocked or loose lower caps. 

(b) To remove safety wire before setting, pull end 
from hole in lower cap, sliding wire off end of 


(c) With fuze setter M27, set fuze by rotating 
lower cap to desired time—in countercl se direc- 
tion or in direction of arrbw marked on lower cap. The 
fuze is properly set when the index mark on the lower 
cap is aligned with desired time, in seconds, engraved 
on the base. 

(d) If, after the fuze is set, the round is not fired, 
reset the fuze to safe (S) and place the safety wire in its 
proper position. 

(2) Impact setting. Impact functioning of the 
MTSQ fuze M501 series may be obtained by either 
leaving the S (shipping mark) aligned with the index 
mark on the base or by setting the graduated time ring 
so that the time setting is greater than the time of 
flight. Remember, you must remove the safety wire 
(pull free end of wire off and out of hole) before firing or 
setting the fuze. 
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174.2. Propelling Charge Preparation for МЗ Series 


and M4 Series. 
WARNING 
Under no circumstances will green bag and 
white bag charges be assembled together for 
firing. Critical malfunction could occur. 
WARNING 
White bag charges M4A2 and M4A1 can be 
expected to perform within design limits at 
Zones 5 through 7. However, large disper- 
sions may result when these charges are 
fired at zones 3 and 4. It is recommended 
that green bag charges МЗА1 and M3 be 
used in lieu of white bag charges at Zones 3 
and 4. If green bag charges are not available, 
white bag charges may be used with the 
knowledge that range dispersions may 
result. 
(a) If required, untie tie straps and remove unre 


quired increments from charge. 


(b) Retie tie strap tightly over top of charge wit | 


two interlapping square knots. 


(с) In preparing white bag charge M4 and М4Л1 


one M2 flash reducer should be added to the forward 


end of each increment used. The charge must be un- 
tied and the proper number of M2 flash reducers in- 
serted (i.e., one flash reducer is added at the forward 
end of the base charge and each increment used). 
The charge is then retied with two interlapping square 
knots. 


NOTE 
Use of M2 flash reducer, to reduce muzzle 
flash, is optional except when TB 9-1300- 


В 385-1 or -2 restricts a specific propelling 


charge lot to use with flash reducer only. 
Propelling charge M4A2 has a flash reducer 
assembled forward of the base charge 
(increment No. 3) at the time of 


manufacture, and does not require use of 
the M2 flash reducer. 
174.3. Loading 
WARNING 


Do not load or fire artillery ammunition 
without authorized fuze. Firing of such 
rounds without fuzes ог with 
unauthorized fuzes could result in in-bore 
prematures and other hazardous con- 
ditions. 
Do not load or fire round if fuze is not 
fully seated. 
Firing of fuzes M557 and M564 during 
heavy rainfall may result in occasional 
downrange prematures. The amount of 
rainfall necessary to cause functioning is 
comparable to the heavy downpour which 
occurs during a summer thundershower. 
Do not fire proximity fuzed ammunition 
at targets closer than 732 meters (800 
yards) to friendly positions. 
а. Make sure round is clean and fuze is present 
and fully seated. 
WARNING 
Firing a round with an obstruction in the 
cannon tube can cause an in-bore 
premature. 
b. Make sure there are no obstructions іп the can- 
non tube. | 
c. Check cannon firing lock to see that primer ex- 
pended in previous firing has been removed. 
d. Remove grommet from projectile. 
e. Load fuzed projectile into cannon and ram it 
solidly into the firing chamber. 
WARNING 
Never load a propelling charge into the 
chamber by increments. Only fully assem- 
bled charges will be used. 
f Remove the igniter protective cap from 
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propelling charge and load propelling charge into can- 
non chamber, with igniter end (red bag) toward 
breech. 
WARNING 
Never close the breechblock unless you 
can see the red igniter bag on the base of 
the propelling charge. 
g. Close and lock breechblock. 
. WARNING 
Never insert primer in primer seat unless 
breechblock is closed and locked. 

h. Insert primer in firing mechanism. 

i Insert firing mechanism in firing mechanism 
housing. 

174.4. After Firing 

a. Open breechblock and secure in the open 
position. 

b. Wipe face of obturator spindle after each 
round. Swab powder chamber with sponge and 
water making sure that all burning fragments of 
powder charge are removed from firing chamber. 

c. All ammunition fired must be recorded by 
charge number, type, and total number of each fired, 
and entered on DA Form 2408-4 by the chief-of- 
section. 


174.5. Ammunition Prepared For Firing But Not 
Fired 


a. Using applicable setter and procedure (table 
14), reset the fuzes of projectiles prepared for firing 
but not fired (time fuzes reset to safe, VT fuzes reset 
to initial setting at which they were shipped, 
superquick and delay reset to SQ). Replace safety 
wires in those fuzes so furnished. 

b. Disassemble fuze from projectile and repack іп 
original packing. When proximity fuze is removed 
from projectile, replace supplementary charge in 
projectile before assembling spacer and lifting plug. 

c. Replace grommet over rotating band. 

d. Restore propelling charges to original con- 
dition. Make sure all zones (increments) are present, 
tied, in proper order, in good condition, and of the 
proper lot number. 

e. Replace fuzes, primers, and flash reducers in 
original packing. 

f. Make sure the lot number of the ammunition 
corresponds with the lot number on the container. 

WARNING 
Use no other lifting plug except the 
fusible plug removed from the M449 
projectile, because it is designed for 
safety release .of pressure inside the 
projectile in case of a malfunction during 
storage or shipping actions. 
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Section IV. MISFIRE/CHECKFIRE PROCEDURES 


174.6. General 


a. Conditions described in this section are rarely 
encountered when authorized and properly main- 
tained ammunition is fired in a properly maintained 
and operated weapon. However, to avoid injury to 
personnel and damage to equipment, it is important 
that all concerned understand the following: 

(1) What is involved when this weapon fails to 


(2) What should be done when a failure to fire 


occurs. 
5. The authorized rates of fire are: 
WARNING 


When the authorized rates of fire for the 
M114 or М114А1, are exceeded, propelling 
charge cook-offs may occur within 5 
minutes after chambering. 
(1) Maximum rate: 4 rds/min for 3 minutes. 
(2) Sustained rate: 1 rd per minute. 


174.7. Definitions 


a. Misfire. When the weapon does not fire after an 
attempt to fire has been made. This failure may be 
due to tha failure of the primer, the igniter, the 


otherwise. 

5. Checkfire. A command normally given by the 
executive officer. But, in an emergency, may be 
given by anyone present. On this command, regardless 
of its source, firing will cease immediately and the un- 
loading operation will be initiated. 

c. Hangfire. A delay in functioning of the primer, 
igniter, or propelling charge. This delay is unpredict- 
able and may range from a fraction of a second to 10 
minutes. 

d. Cook-off. The functioning of the propelling 
charge or projectile when initiated by the heat of the 
weapon. 

e. Hot Tube. Any tube that causes water from a 
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wet swab to boil, fry, or steam off when placed just ¢ 
forward of the gas check seat. 

f. Cold Tube. Any tube that does not cause water 
from a wet swab to boil, fry, or steam off when 
placed just forward of the gas check seat. 


174.8. Failure To Fire With a Cold Tube 


WARNING | 
Early primer removal (prior to two 
minutes) can expose the cannoneer to the 
danger of recoiling weapon in case a 
hangfire condition exists. Stand clear of 
recoiling parts, exposing only the hand 
and the arm when removing the primer at 
the end of the safe wait period (10 minutes). 


а. Follow misfire procedures of figure 211.8. 
b. There is no danger of a cook-off in a cold tube. 


174.9. Failure To Fire Or Interrupted Fire With a 
Hot Tube 
a. Follow misfire procedures of figure 211.9. 
b. Observe the following warnings. 
WARNING 
Primer removal may expose cannoneer to 
the danger of a recoiling weapon in case a 
hangfire condition exists. Stand clear of 
recoiling parts, exposing only the hand 
and arm when removing the primer before 
the end of the safe wait period. If a com- 
mander, in order to avoid prolonged loss of 
weapon, determines to fire projectile, it 
must be fired within 5 minutes following 
projectiles chambering to prevent any 
chance of cook-off. 
Do not attempt to remove projectile. 
c. Wait two hours, then proceed as follows: 
(1) Remove firing mechanism and propelling 


(2) Place waste in chamber. 

(3) Close breech. 

(4) Lock in traveling position. 

(5) Carefully move weapon to a remote location. 
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COLD TUBE MISFIRE PROCEDURES 


FAILURE TO 
FIRE 


MISFIRE 


UNLOAD W PN AS ATTEMPT TO REFIRE 

DIRECTED W4 2 ADDITIONAL TIMES 
ЕЕ ЕСІ 
CLEARED FIRES 


WAIT 2 MINUTES 
REMOVE PRIMER 


REPAIR REPLACE 
FAULTY PRIMER OR 
FIRING MECHANISM 
COM PONENT. AND 
FIRE WEA PON 


WAIT 10 MINUTES 
FROM FIRST AT- 
TEMPT TO FIRE. 


REMOVE CHG, 
UNLOAD OR FIRE 
W PN AS DIRECTED 
Wi. W2. W3. W4. 


Г WARNINGS: | 
. HANGFIRE MAY OCCUR, | 
STAND CLEAR OF RECOILING PARTS, | 

| 

| 


AFTER REMOVAL FROM GUN AMMU- 
NITION ITEMS SHOULD BE DESTROYED 
| BY AUTHORIZED PERSONNEL, 4 AR 101885 


| 1 
ا‎ 2 
| 3. 50 FOOT LANYARD USED, 
| 4, 


Figure 211.8. Cold tube misfire procedures. 
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CAUTION 


ONLY 5 MINUTES AVAILABLE FOR COR- 
RECTIVE ACTION AFTER CHAMBERING, 


If you get a failure-to-fire, follow the YES/NO procedure below to clear weapon, 


HOT TUBE MISFIRE PROCEDURES 


WITHIN 5 MINS 


WS, W4, W6 WEA PON 
CLEARED 


FAILURE 
TO FIRE 
ws, w4 
CHECK FIRE MISFIRE 
| WEAPON ATTEMPT TO REFIRE 
UNLOAD W PN CLEARED 2 ADDITIONAL TIMES 


INERT NEW PRIMER 
AND ATTEMPT TO 


REFIRE W1, W2, WS REPAIR ‘REPLACE 


FAULTY PRIMER OR 


FIRING MECHANISM 
| FIRES | WEAPON COMPONENT AND 
CLEARED FIRE W PN WITHIN 
FIVE MINUTES 
| NO | AFTER CHAMBERING 


w2, WS 


EVACUATE ALL PERSONNEL TO A DISTANCE OF 800 METERS FROM 
WEAPON AND NOTIFY E, O, D, FOR REMOVAL OF PROJECTILE, IF 
CHAMBERED ROUND IS NOT REMOVED OR FIRED WITHIN FIVE (5) 

MINUTES, W5, W6. 


De] [= 


ENP NE EE ye ee ЕТЕК WEAPON 
Г WARNINGS 71 CLEARED 


| 
1. HANGFIRE MAY OCCUR, | 
2. STAND CLEAR ОЕ RECOILING PARTS, 
3. COOK-OFF TIMES APPLY COOK-OFF MAY OCCUR, | 
4. 5 MINUTE TIME LIMIT W/HOT TUBES, 
5. NEVER FIRE A PROJECTILE OR CHARGE | 
WHICH HAS BEEN ALLOWED TO COOL IN A | 
HOT TUBE. 
6. AFTER REMOVAL FROM GUN, AMMUNITION ITEMS | 
L SHOULD BE DESTROYED BY AUTHORIZED PERSONNEL, : J AR 101886 


Figure 211.9. Hot tube misf:re procedures. 
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Section V. MAINTENANCE OF AMMUNITION 


174.10. Handling Explosives 
WARNING 

Handle explosive ammunition and com- 
ponents containing explosives, with ut- 
moet care. Do not drop, throw, tumble, or 
strike packaged or unpackaged am- 
munition or related components. Ex- 
plosive elements in primers and fuzes are 
sensitive to shock. 
Do not expose ammunition and com- 
ponents containing explosives to extreme 
temperatures. 
Do not expose to direct sunlight, flame, or 
other sources of heat: 
Do not expose ammunition or com- 
ponents containing explosives to rain, ex- 
cessive humidity, or ground moisture; 
otherwise, short ranges may result. 
A drop of four feet may cause the elec- 
trolyte vial in a VT fuze battery to break, 
thus creating a dud. 


174.11. Care 

a. Ammunition is packed to withstand conditions 
ordinarily encountered in the field. Protect packing 
boxes from becoming broken or damaged. 


Section VI. 


174.14. Handling 
WARNING 
Keep fire and flammable materials out of 
the ammunition area. There will he no 
smoking in the vicinity of ammunition. 

a. Do not expose ammunition and components 
containing explosives to extreme temperatures. Do 
not expose to direct sunlight, flame, or other sources 
of heat. 

b. Do not expose unpacked propelling charges 
and fuzes to rain, excessive humidity, or ground 
moisture. 

c. Prevent rough handling of projectiles and 
fuzes. Do not strike projectiles together, and do not 
off-load ammunition by dropping projectile on top of 
projectile. 

d. Protect fuzes, primers, and flash reducers at all 
times from foreign matter and impact. A drop of 4 
feet may cause the electrolyte vial in a VT fuze bat- 
tery to break, thus causing a dud. 

e. Do not disassemble fuses. 


b. Since ammunition is impaired by moisture, 
frost, extreme temperatures, and foreign matter 
(mud, oil, etc.), observe the following: 

(1) Do not break the moisture-resistant seal on 
container until ammunition is to be used. 

(2) Shield ammunition, particularly fuzes and 
propelling charges, from source of high tem- 
peratures (e.g., the direct rays of the sun). 


174.12. Handling 

a. Protect propelling charges from moisture and 
foreign matter during handling. 

b. Protect fuzes, primers, and flash reducers from 
foreign matter and impact at all times. 


174.13. Maintenance 


WARNING 
Alteration of loaded ammunition or com- 
ponents is prohibited. 

a. Inspect ammunition packaging daily. Open 
boxes or containers which show deterioration, and 
inspect ammunition. Do not open sealed boxes or 
container unless defective ammunition is to be in- 


b. Inspect unpackaged ammunition and explosive 
components daily. 


MAINTENANCE 


174.15. Care 

a. Ammunition is packed to withstand conditions 
ordinarily encountered in the field. Keep packing 
boxes from becoming broken or damaged. 

b. Since ammunition is impaired by moisture, 
frost, extreme temperatures, and foreign matter 
(mud, oil, etc.) observe the following: 

(1) Do not break the moisture-resistant seal on 
container until ammunition is to be used. 

(2) Shield all ammunition from high tem- 
perature sources (e.g., the direct rays of the sun). 


174.16. Maintenance 


WARNING 
Alteration of loaded ammunition or com- 
ponents is prohibited. 
а. General. 
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(1) Inspect ammunition packaging daily. Open 
boxes or containers which show evidence of con- 
tamination or deterioration, and inspect am- 
munition. Do not open sealed boxes or containers 
unless defective ammunition is suspected. 

(2) Inspect unpackaged ammunition and ex- 
plosive components daily. 

(3) Wipe off wet or dirty ammunition at once. 
Remove light corrosion. Do not polish ammunition 
to make it look better. 

(4) Consider ammunition which exhibits severe 
rust or propellant contamination, particularly 
moisture, unserviceable. Do not use except in 
emergency. 

(5) When repacking ammunition, put it back in- 
to original containers. If other packing material 
must be used, the old markings should be tran- 
sferred to the new containers. 

NOTE 
Proper performance of ammunition main- 
tenance procedure when ammunition is 
received by using units assures that am- 
munition on hand is kept ready for use. 
b. Projectiles. 

(1) Visually inspect projectile for the following 
defects: 

(a) Distorted, out of round or damaged body. 
(b) Dirt or other foreign material. 

(c) Exudation of explosive filler. 

(d) Rust through projectile base plate. 

(2) Clean dirt or foreign material from projectile 
by wiping with a damp rag. 

(3) Return defective projectiles to ammunition 
supply point. 

c. Propelling Charges M3 and M4 Series. 

(1) Visually inspect propelling charges for 
defects as follows: 

(a) Loose tie straps allowing separation of the 
charge into increments. 

(b) Missing increment, extra increment or in- 
correct sequencing (order) of increments. 

(c) Increment bags torn or damaged to extent 
black powder or propellant spills out. 

(d) Propelling charge wet. 

(e) Red igniter pad on base of charge, missing 
or 

(2) Charges requiring retying may be retied as 
follows: 

(a) Assemble increments in correct order. 
(b) Tie the four tie straps over top of charge 
using two interlapping square knots. 

(3) Return all defective charges to the am- 
munition supply point. 

d. Fuzes. 
(1) Inspect fuzes for following defects: 
(a) Damage to body or threads. 
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(b) Loose components. 

(2) Return defective fuzes to ammunition sup- 
ply point. 

e. Ammunition or Components of Ammunition 
Prepared for Firing, but not Fired. 

(1) Return such ammunition to the original con- 
dition and packing. Mark appropriately and use fir- 
st in subsequent firings in order to keep stocks of 
open packings to a minimum. 

(2) Reassemble ths supplementary charge and 
lifting plug (with gasket and spacer) to the projectile 
to restore to its original condition. Return fuzes to 
original condition. Return fuzes to original packing. 
In reasembling the components, make certain the 
supplementary charge is properly inserted (felt-ped 
end innermost). 

(3) Reassemble propelling charges prepared for 
firing, and not used, and replace in original con- 
tainers as follows: 

(a) If increment was removed, reinstall 
retie as indicated above. 

(b) Replace igniter protective cap. 

(c) Repack charge in container (igniter end fir- 
st) and close and secure container. 

(d) Mark container appropriately and use 
charge first in subsequent firings. 

f. Unserviceable Ammunition. 

(1) Conspicuously mark unserviceable am- 
munition or explosive components UN- 
SERVICEABLE, and return to ammunition supply 
personnel for disposition. 

(2) Repackage ammunition in original con- 
tainers. If original container is unsuitable, use 
available package material and transfer all 
markings. All layers of packing must be con- 
spicuously marked UNSERVICEABLE. 

g. Excess Explosive Components. 

(1) Park supplementary charges removed from 
projectiles prior to assembling proximity fuzes in 
containers from which proximity fuzes were 
removed. 

(2) Properly mark container and return to am- 
munition supply personnel for dispostion. 

(3) Destroy any unused powder increments left 
over after round has been fired by burning them in a 
safe place. 


174.17. Storage 


WARNING 
Ammunition exposed directly to 
sunlight, or in unventilated containers, 
inclosures, shelters, freight cars, closed 
vehicles, and similar structures exposed 
to direct sunlight, may reach tem- 
peratures exceeding upper storage limits. 


Avoid exposure of ammunition components 
to direct sunlight. Do not store ammunition 
assembled with tetrytol loaded bursters 
(ie., projectiles, 155-mm: smoke, WP, 
M110; gas, H, and HD, persistent, M110) at 
temperatures exceeding + 125°F (+52°C). 
a. Temperature Limits. 
(1) Except as otherwise specified, observe the 
following limits: 
(a) Lower limit is — 80°F (—63°C), for periods 
of not more than 3 days. 
(b) Upper limit is + 160°F (+71°C), for peri- 
ods of not more than 4 hours per day. 
(2) Store or transport projectiles containing 
WP at a temperature below the melting point of the 
WP filler (+111.4°F(+44°C)). If this is not prac- 
ticable, store or transport such projectiles on their 
bases so that, should the WP filler melt, it will 
resolidify with the void in the nose of the projectile. 
(3) Protect proximity fuzes and proximity 
rounds from long exposure to high humidity. Store 
M728/M732 fuzes in temperatures between —65°F 
(— 53°С) to 4-145?F (+63°С). 
WARNING 
Do not store ammunition under trees or 
near tall buildings that attract lightning. 
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When ammunition must be stored іп the 
open, select a storage site free of power 
lines, electrical cables, and flammable ma- 
terials. Site should not be adjacent to reser- 
voirs, water mains, etc. Do not store 
ammunition near large concentration of 
personnel. 

b. Sites. Store ammunition in the firing area so 
that it is protected against accidental explosions. Sites 
should be level and well drained. 

c. Provisions. 

(1) Use heavy, well-supported dunnage to keep 
bottom tier of stack off the ground and to prevent it 
from sinking into the ground. 

NOTE 

A hardstand of blacktop or gravel and sand 

is preferable to excessive use of dunnage. 

(2) Allow at least 6 inches (15 cm) of space 
beneath the pile for air circulation. Dig trenches to 
prevent water from flowing under pile. 

(3) Provide nonflammable covers (e.g. tar- 
paulin) for all ammunition. Maintain air space of ap- 
proximately 18 inches (46 cm) between cover and 
ammunition. Keep cover at least 6 inches (15 cm) from 
pile on ends and sides to permit circulation of air. 


Section Vil. AMMUNITION M114A2 HOWITZER (M1A2 CANNON TUBE) 
Table 15. Model Numbers and Color Coding of Projectiles for Howitzer Cannon Tube M1A2 


Type and model number 
of projectile 


Agent (H, HD) w/buster, M110 


Agent GB or VX w/buster, M121, M121A1 


Agent GB or VX w/o burster, M121A1 


HE, ICM, M449 series 


Old Manufacture 
Number/ Number/ 
Color Color of Color Color of 
of bands Marking projectile | of bands |marking 
M 
` 
= 


рі charge 


M485A1 or М485Е1, M485A2 or M485E2| Olive drab 

illusminating 

Smoke, base ejection (HC and colored) М116,| Light green | None 1/Yello 
M116B1, M116A1 


Diamonds* 


HE, ICM, M483A1 Olive drab 


Not applicable 


Yellow Not applicable 
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Table 15.Model Numbers and Color Coding of Projectiles for Howitzer Cannon Tube M1A2-Continued 


umber/ Number/ 
Type and model number Color of Color Color of Color Color of 
of projectile projectile bands projectile of bands marking 
Smoke (WP), M110, (M110W1), M110A1, Light green [Yellow 1/Yellow Yellow 
(M110E2), M110A1, (M110E3) 
— Ме ECC | ive [шт | Netopia 
НЕ, ВАР, М549, М549А1 Olive drab | None | Yellow Not applicable 
HE,ICM M692 (ADAM) Olive drab *"Trianges | Yellow /M Not applicable 
HE, ICM M731 (ADAM) Yellow A Not applicable 
AT, M718, (RAAMS***) Olive drab Yellow ИМ Not applicable 
AT, M741 (RAAMS***) Olive drab Yellow A Not applicable 
Practice, Md — — 
HEAT, M712 Black (except Yellow Not applicable 
window area 

| of cone) 

— MEE Bow [| Now | Buck | Мизин 


*Row of yellow diamonds between nose and bourrelet of projectiles. 


**Row of yellow triangles between nose and bourrelet of projectiles with letter S or L painted inside triangles. 


***RAAMS-Remote anti-armor mine system. 
174.18. Authorized Rounds 


WARNING 

Unauthorized assembly and use of 

projectiles and propelling charges is ex- 

tremely dangerous. Make sure projectiles 

are marked 155H (not G). 

a. Projectile/fuze combinations for authorized 
rounds are given in table 17. 

b. Projectiles of current manufacture which con- 
tain deep fuze cavities and supplementary charges of 
TNT, are suitable for use with M728 proximity fuzes. 
Deep cavity projectiles are identified by the words 
W/SUPPL CHG marked on the projectile. Weight 
zones are indicated on projectiles by means of one or 
more squares of the same color as the marking. Four 
squares indicate standard or normal weight for which 
no weight corrections are necessary when computing 
firing data. 

c. Authorized projectiles and their characteristics 

are listed below: 

(1) Projectile, 155-mm, HE, M107. Used 
primarily for blast, fragmentation, and mining. This 
deep or shallow cavity projectile consists of a steel case 
loaded with either TNT or composition B, PD, time, 
or proximity fuzes may be used. The M107 projectile 
weighs approximately 95 pounds (43.1 kg). 

(2) Projectile, 155-mm, gas, persistent, H or 
HD, M110. 
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WARNING 
Burster in the M110 ammunition is loaded 
with tetrytol, and should not be stored or 
fired at temperatures exceeding +125°F 
(+52°C). Temperatures above + 125°F will 
cause the tetrytol to melt and/or exude, 
causing premature functioning. 
This projectile produces a toxic effect on personnel 
and is also used to contaminate habitable areas. This 
93-pound (42.2-kg) projectile is filled with H or HD 
gas, with a built-in burster charge. 
NOTE 
When required for contingency plan 
purposes, VX or GB filled projectiles 
M121Al may be transported fully as- 
sembled with explosive components, other- 
wise assembly is prohibited except for 
storage and use. 


(3) Projectile, 155-mm, gas, persisent, VX, 
М121А1. VX gas projectiles produce a toxic effect on 
personnel. A burster charge breaks the projectile apart. 
dew projectile weighs approximately 100 pounds (45 

). 


(4) Projectile, 155-mm, gas, nonpersisent, GB, 
M121AI. This projectile is similar to the VX projectile 
М121А1 described above. 

(5) Projectile, 155-mm, smoke, WP, MIIOEI. 
and M110. 


WARNING | 
Burster in the WP M110E1, M110 ammu- 
nition is loaded with tetrytol, and should 
not be stored or fired at temperatures ex- 
ceeding +125°F (+52°C). Temperature 
above +125°F will cause the tetrytol to 
melt and/or exude, causing premature func- 
tioning. Prior to firing, inspect fuze well cup 
for dents in bottom surface. If dents are 
found and/or fuze is hard to seat, do not use 
round. 
Smoke projectiles M110 and M110E1 have a burning 
effect, but are used primarily to produce screening 
smoke. These projectiles are similar to the M110 gas 
projectile and have the same characteristics as the 
M107 HE. It weighs approximately 98 pounds (44 kg). 
(6) Projectile, 155-mm, smoke, WP MIIOAI 
(M110E2), M110A2 (M110E3). These projectiles are 
imilar to WP projectiles M110 and M110E1 except 
that there is no tetrytol in the burster. The burster 
ntains composition B. This projectile may be stored 
and transported at temperatures up to +145°F 
(+63°C). 


WARNING 

White phosphorous (WP) impregnated felt 
wedges from the M825 are not totally con- 
sumed when the WP burns. When the un- 
burned felt wedges are crushed or moved, 
residual WP will re-ignite, posing a burn- 
hazard. Personnel should not contact or 
move the unburned felt wedges. 


(7) Projectile, 155-mm, smoke, WP, M825. The 
M825 projectile consists of a modified M483A1 
projectile carrier with a payload of white phosphorus 
impregnated felt wedges. Inflight fuze functioning 
ejects the smoke payload. The burning wedges fall to 
the target area producing obscuring smoke. 


(8) Projectile, 155-mm, smoke, BE, M116, 
M116B1 (M116E1). The BE smoke projectile M116 is 
used for screening, spotting, and signaling purposes. It 
is issued with a filler of HC (white) chemical smoke 
mixture. This is a base-ejection type round and con- 
tains four smoke canisters. It weighs approximately 86 
pounds (39 kg). M116 model uses M501 fuze; M116A1 
uses M565 and M577 fuzes. Тһе M116A1 projectile is а 
base-ejection type similar to the M116 and M116B1 
with the exception that it uses the M565 MT and 
M577 MTSQ fuzes, and that it has improved M1 and 
M2 HC (white) smoke canisters. 
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(9) Projectile, 155-тт improved conventional 
munitions (ICM) М483А1 (fig. 211.10). 


AR 199428-A 


Figure 211.10. M483A1 projectile. 


WARNING 

ICM projectiles except for M449, use mini- 

mum zone 3 propelling charge and above. 

Firing below these zones may result in 

stickers. 

This projectile is one of the latest improved conven- 
tional munitions of the dual purpose variety-anti- 
personnel and antimateriel. This high explosive, 
base-ejection type projectile consists of a steel body 
containing an expelling charge and 88 shaped charge 
grenade submissiles. In the fire-for-effect mode, the ex- 
pelling charge ejects the 88 submissiles from the 
projectile during flight. The grenades orient them- 
selves in the air stream and function upon ground or 
target impact. A shaped charge jet is expelled 
downward while the body bursts into a large number of 
high velocity fragments. The jet is capable of penetrat- 
ing homogeneous armor plate. Antipersonnel effects 
are obtained by fragmentation of the body. In the reg- 
istration mode. the expelling charge is removed, a 
projectile spotting charge is attached to the time fuze 
and installed into the projectile, which will cause the 
M483A1 projectile to detonate all of the 88 grenades 
inside the projectile causing high fragmentation in the 
same manner as a standard high-explosive projectile. 
This projectile weighs approximately 103 pounds (47 
kg) and uses the M577 fuze only. 

(10) Projectile, 155-mm improved conventional 
munitions (ICM) M449 series (fig. 211.11). These 
projectiles are improved conventional munitions used 
primarily against personnel. They are base-ejected 
projectiles and contain 60 M43 grenade submissiles. 
The grenades are dispersed in the air when the time 
fuze functions. When the grenades impact in the target 
area, submunitions are ejected and explode 4 to 6 feet 
(1.2 to 1.8 m) above the surface, producing fragmenta- 
tion in a circular pattern. The projectile weighs ap- 
proximately 95 pounds (43 kg) and uses the M565 or 
M577 fuzes. 

(11) Projectile, 155-mm: high explosive rocket as- 
sisted М549/М549А1 (fig. 211.12). 
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| WARNING M549/M549A1 projectile. The 
A 6,000 meter (19,685 ft) safety zone is re- М549/М549А1 will be fired rocket-on only 
quired short of the target because of the (protective cap must be removed). 
possibility of rocket motor nonignition. This is a high-fragmentation projectile containing a 
Я rocket motor. The protective rocket motor сар із re- 

The M549/M549A1 cannot be fired if the moved from the projectile before firing to increase the 
obturating band is missing or broken. range over that attainable ballistically. The M549 dif- 

fers from the М549А1 only іп the type of explosive 
The M549/M549A1 use zone 7 (WB) pro- filler. The M549 is loaded with composition B and 
pelling charges only. There are no firing M549A1 is loaded with TNT. | 
tables for rocket-off firing the 


AR 199430 


Figure 211.11. M449 series. 


The M549/M549A1 projectiles have the energy- (12) Projectile, 155-mm, high explosive M692 
absorbing lifting plug designed to protect the projectile (fig. 211.13). This projectile is known as theArea Denial 
fuze area against accidental damage. The new plug has Artillery Munition. It is painted olive drab with yellow 
an oversized (3-3/4-in. (9.5-cm)) flange. If this lifting markings. The most significant marking is the row of 
plug is broken at the neck area, the threaded portion of yellow triangles between the nose and the bourrelet 
the plug will remain in the projectile and the projectile апа contains the letter “L” that indicates a long self- 
cannot be fuzed. No attempt should be made to extract destruct time for submunitions. These submunitions 
any portion of a broken plug from a projectile: the are antipersonnel mines to deny the enemy free use of 
projectile is not to be used and returned to Supply certain areas for a period of time. This is a base- 
Point. ejection type projectile, and uses the M577 time fuze. 


NOTE: LOADED WITH TNT 
(ТЕМ 15 THE MS49A1 RA AR 101583A 


Figure 211.12. M549A1 projectile. 


Figure 211.13. M692 projectile. 


WARNING above except the letter “S” painted in the yellow tri- 
The M731 projectile cannot be fired below angles is different indicating a short self-destruct time 
zone 3. of the AP mine submunitions. This is a base-ejection 


(13) Projectile, 155-mm high explosive, M731 type projectile and uses the M577 fuze. 
(fig. 211.14). This projectile is exactly like the M692 
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WARNING 

The M485 cannot be fired above zone 6. 

Тһе М485А1 and M485A2 projectiles can 

be fired with zones 1 through 7 inclusive. 

Projectiles М485А1 and M485A2 are not 

reliable when fired at zones 6 and 7 with 

fuze settings of 10 seconds or less. 

(14) Projectile, 155-mm: illuminating, M485, 
M485A1, and M485A2. This projectile is used for bat- 
tlefield illumination. The projectile has a hollow steel 
body containing a primary expelling charge, a canister 
assembly, and a drogue parachute. The canister assem- 
bly contains a secondary expelling charge, a delay 
holder, a light producing chemical, and the main 
parachute. 

(15) Projectile, 155-mm, HE, remote, anti-armor 
mine system, M718 (fig. 211.14.1). This projectile is 
used to deliver high-explosive antitank mines in front 
of enemy forces to deny/delay access to a particular 
area for a specific time period. This projectile is from 
the family of scatterable mines (FASCAM) and is the 
ammunition for the remote anti-armor mine system 
(RAAMS). It is painted olive drab with yellow 
markings. The most significant markings are the row 
of yellow triangles between the nose and bourrelet 
which contain the letter “L” and "RAMM-L on the 
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ogive indicating the LONG self-destruct time for sub- 
munition. This is a base-ejection type projectile and 
uses the M577 series MTSQ fuze. DODAC 
"D503" is lettered on the projectile body. 

(16) Projectile, 155-mm, HE, remote anti-armor 
mine system, M741 (fig. 211.14.2). This projectile is 
also the ammunition for the RAAMS system, and it is 
exactly like the M718 above, except the letter “S” 
painted in the yellow triangles and “RAAM-S” on the 


ogive are different to indicate a SHORT self- destruct 


time. This is a base-ejection type projectile and uses 
the M577 series MTSQ fuze. DODAC "D509" is B 
lettered on the projectile body. 

(17) Projectile, 155-mm, practice, M804 (fig. 
211.14.3). The M804 projectile is used in place of the 
M107 HE projectile in service. practice exercises. The 
M804 contains a small smoke canister in the fuze well 
which provides flash and smoke for visual determina- 
tion of functioning. The M804 is similar in weight and 
external configuration to the M107 HE projectile, and 
can be used in service practice without the blast and 
fragmentation which accompanies the functioning of 
an M107 HE projectile. The body of the M804 con- 
tains four holes, 90 degrees apart, which serve to dis- 
perse smoke on functioning. 


Figure 211.14.2. M741 projectile. 
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(18) Projectile, 155-mm, HEAT, M712 (fig. 
211.14.4). This projectile is a cannon-launched guided 
projectile. It is a high-explosive antitank (HEAT) 
projectile loaded with 14.75 pounds (6.69 kg) of com- 
position B. It is guided to its target by a laser beam 
directed on the target from a laser designator. The 
projectile has five, time and code switches, set by the 
crew prior to firing. The warhead section of the 
projectile. contains its own base-detonating fuze 
(M740). The projectile is 54 inches (137.16 cm) long, 
and weighs 138 pounds (62.60 kg). Details on use of 
M712 projectile begin on page 212.23. 

WARNING 
The M823 projectile must not be fired. 


Such firing could be a hazard to personnel 

forward of the weapon. 

(19) Projectile, 155-mm, training, M823 (fig. 
211.14.5). This projectile is designed to train 155-mm 
howitzer weapon crews in the handling and setting of 
the M712 projectile. It simulates the M712 in weight, 
center of gravity, and external appearance. It contains 
code and time switches which are set to simulate 
prefiring activity by the crew. It is shipped and stored 
in the same container as the M712, color coded bronze 
for easy identification. Details on use of M823 
projectile begin on page 212.23. 


1/2-IN. SQUARES 


ARD 83-0604 


Figure 211.14.3. Projectile, 155-mm practice, M804. 
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(m mg 


uM C | 


Figure 211.14.4. Projectile, 155-тт, HEAT, M712. 


Figure 211.14.5. Projectile, 155-mm, training, M823. | 
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174.19. Authorized Fuzes 
WARNING 
The firing of a field artillery round without 
fuze or with an unauthorized fuze is strictly 
prohibited. Only authorized fuzes will be 
used with the authorized projectiles and 
propelling charges. 
The following describes some of the fuzes to be used 
with this weapon. For additional information and 
more detailed descriptions and functions of the au- 
thorized fuzes, see TM 43-0001-28. Authorized 
projectile/fuze combinations are contained in table 16. 


B a. Deleted. 
Figure 211.15 Deleted. 


b. Fuze, Point Detonating, M557 (fig. 211.16). The 
M557 fuze has a selective superquick setscrew. It is 
packed set for superquick and has a booster attached. 
Duds may occur when set for delay functioning and 
fired with M3A1 green-bag charge. 


Table 16. Authorized Projectile/Fuze Combinations for M1A2 Cannon Tube (M114A2 Howitzer) 


БЕНЕН: БЕНЕН [тч 


Туре and model number M577 | M6582 7 
of projectiles series | series M728 
"- tx] |» |}: 


Smoke, WP, M110 series 


Smoke. WP. MHZ? od БЕНЕН | 


Smoke, НС and colored, ВЕ, 
M116 series 
— | |x| | | | | [xls 


HE. ICM, M483A1 | LL LL LxL | 


IBuminetion, 485 series 
Адем, H or HD persistent, M110 
series 


ТСО | | | | | I*| | 
— ШЕНЕП ЕСІН | ЕРІН БЕН ЕГІН ЕГІН 


mee |] | | | БЕН ЕН БЕН ШЕ 


X -Authorised fuze. 

P-Supplementary charge must be removed. 

*M728 fuze is restricted from overhead fire due to possible downrarige prematures. 

**M116A1 uses M565 and M577 fuses only. 

599.116 uses M501 fuze only. 

99247128 and M732 proximity fuzes are to be fired with the M121A1 VX projectile in combat emergency only. 
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Table 17. Authorized Projectile/Propelling Charge Combinations for the M114A2 (МІА2 Cannon Tube) 


CAUTION 
ONLY MK2A4 PRIMER MAY BE USED WITH M1A2 CANNON { | 
PROPELLING CHARGE 
(GB) M3 & (WB) M4A1 & 
PROJECTILES M3A1 ZONES M4A2 ZONES FIRING WARNINGS 


4 5 6 7 


1 2 3 4 


HE, M107 


M110 agent loaded w/tetrytol burster cannot be 


AGENT, H OR HD, M110 stored or fired at temperature exceeding + 125°F (+52°C) 


AGENT, GB or VX M121 


M110 smk loaded w/tetrytol burster cannot be 


SMOKE, WP, M110, M110E1 stored or fired at temperature exceeding + 125°Е (+52°C) 


SMOKE, WP, M110AI1, 
M110A2 


В SMOKE, WP, M825 


SMOKE, BE, HC, M116, 
M116B1 


SMOKE, BE, HC, M116A2 
ILLUM, M118A2, M118A1B1 
ILLUM, M485A1, M485A2 *See note below 


M549/M549A 1 should not be fired in the rocket off 
mode. the rocket motor-off cap must be removed 
prior to firing 


HERA, M549, M549A1 


HE, M483A1 (ICM) 
HE, M449, M449A1, (ICM) 
HE, M692/M731 (ADAM) 


AT, M718, M741 
(RAAMS) 


B Practice, M804 


X-Authorized propelling charge. 


513 
x 


x | e fe [x fe ] e ——— 
Cae SACRO Oe Ce Ce ee oe a 580 8 
ee ee Eee eee 
sp ЕИ Te Te ee «= |x [= [+ 
Ce ИСС Ce E Oe Ce СС СЗ I ГЕ СК 
s| Cee eee ee eee 0008 ee ec 
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Note: *M485A1/A2 projectiles not reliable when fired at zones 6 and 7 with fuze settings of 10 seconds or less. 
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zones 1 and 2. Premature functioning can occur when 
fuzes are fired in heavy rainfall. 


Figure 211.16. Point detonating fuze M6557. 


c. Fuze, Point Detonating, M739 and М739А1 (fig. 
211.17). These fuzes are the latest improved version of 
the selective impact fuze. Each has an aluminum body, 
and a rain insensitive head so that it can be fired 
through a heavy rainstorm without premature func- 
tioning of the round of ammunition. These fuzes come 
shipped set for superquick action, and can be set for 
delay action by turning the setscrew. The M739A1 fuze 
contains a new impact delay module which provides 
more effective functioning in the delay mode. In addi- 
tion to the stamped markings, the М739А1 fuze is 
anodized green for positive identification of fuze 


Figure 211.17.Point detonating fuze M739 series. 


d. Fuze, Mechanical Time and Superquick, 
М501А1 or M501 (fig. 211.18). Fuze, M501A1 or 
M501 is a combination mechanical time and 

ick fuze with settings for time action (2 to 
75 seconds), and an impact element for superquick 
action but has no booster for detonation action. Do 
not use this fuze in any HE, WP, or gas projectile. 
When set for airburst, 20 percent fail to function 
with charge 1 and 10 percent with charge 2. Fuze 
will function on impact. 


Figure 211.18 Mechanical time and superquick 
fuze М501А1. 


е. Fuze, Mechanical Time and Superquick, M664 
(fig. 211.19). The M564 fuze is designed to function 
at time settings from 2.0 seconds up to 100 seconds 
or upon impact, depending upon which occurs first 
after arming. Fuzes manufactured through 1969 
must be set on 90 seconds if superquick (impact) ac- 
tion is desired. Setting of these fuzes between S and 
2 seconds may result in functioning after ap 
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proximately 2 seconds. The date of manufacture is 
stamped on the fuze body before the lot number. Fuzes 
manufactured from 1970 on may be set as shipped on S 
for superquick (impact) functioning. Premature func- 
tioning of this fuze may occur downrange when the 
fuze is fired in rainfall. 


AR9 12235 


Figure 211.19. Mechanical time and superquick 
fuze M564. 


f. Fuze, Mechanical Time, M565. (fig. 211.20). MT 
fuze M565 is similar to MTSQ fuze M564 except that 
the fuze contains neither the point detonating assem- 
bly nor the booster assembly. Fuze M565 can be set 
from 2 to 100 seconds. Like the M564. fuze M565 
employs a vernier scale to ensure a setting accuracy of 
0.1 second. This fuze is used with base-ejection 
projectiles only. 


Figure 211.20. Mechanical time fuze M565. 


g. Fuze, Proximity (VT), M728 (fig. 211.21). The 
M728 fuze is used with the deep cavity projectiles 
and is essentially a self-powered radio and transmit- 
ting unit. The fuze can be set from 5 to 100 seconds. 
The setting on the time ring determines at what time 
along the trajectory the fuze will become activated. It 
also has an impact element that is armed three seconds 
after firing and will function either on proximity ac- 
tion or impact action, whichever occurs first. The nose 
of this fuze has been painted (black) to reduce static 
electricity. 


AR9 12237 
Figure 211.21. Proximity (VT) fuze, M728. 


h. Fuze, Mechanical Time and Superquick, M577 
Series and M582 series (fig. 211.22). Fuze 577 series 
is used with ICM and other base ejection projectiles. 

(1) This fuze has a 200-second mechanical time 
mechanism with three movable digital dials similar 
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to a speedometer. The time setting key is located on 
the end of the fuze nose, and enables the fuze to be 
set to the nearest 0.1 second. Each fuze has a win- 
dow through which the dials are viewed. The dial 
closest to the fuze nose indicates the time in hun- 
dreds of seconds (the triangle < position is a non- 
time setting). The second dial indicates time in tens 
of seconds and the third dial indicates the nearest 
second and 0.1 second by using the scale on the 
right edge of the dial. The time desired is set under 
the hairline, using the M35 fuze setter or a flat 
tipped screwdriver. 

(2) The M582 series is identical to the M577 
series with the exception of the standard booster 
pellet and booster cup which has been installed 
on the M582 series. 

(2.1) The М577А1 and М582А1 MTSQ 
fuzes contain a different mechanism for point 
detonating action. Externally, the major dif- 
ference is in the configuration of the wrench 
slots. The M557A1 and М582А1 fuzes are han- 
dled, set, and fired the same as the basic models. 

(3) These fuzes are not sensitive to rain. 


Figure 211.22. Mechanical ime and superquick 
fuze, M577 series. 


i Fuze, Proximity, Variable Time, M782 (fig. 
211.23). This proximity variable time (VT) fuze is a 
short-intrusion fuze of the same overall length as 
the standard impact or mechanical time fuze. The 
supplementary charge must be left in the fuze well 
for proper functioning of this fuze. This fuze has a 
time ring that can be set from 0 to 150 seconds. 


i| AR912239 


Figure 211.23. M732 fuze. 


174.20. Authorized Propelling Charges 
The following are authorized propelling charges for 
the M114A2 howitzers: 

a. Propelling Charge M3A1 (fig. 211.24). This is а 
green-bag charge divided into a base and four incre- 
ments for firing in zones 1 through 5. It has a flash 
reducer pad assembled forward of the base charge with 
similar one-ounce pads assembled forward of incre- 
ments 4 and 5. The increment bags are tied together by 
cloth tying straps. A CBI igniter charge іп а red cloth 
bag is sewed to the rear of the base section. 
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b. Propelling Charge M3 (fig. 211.24). This isa 
green-bag charge similar to the propelling charge 
МЗА1 except that it is not assembled with a flash 
reducer and black powder is used in the igniter pad. 


Figure 211.94. 155-mm propelling charges 
for howitzer. 


с. Propelling Charge М4А1 (fig. 211.25). This is a 
white-bag charge consisting of a base charge and four 
increments for firing in zones 3 through 7. The incre- 
ments are tied together by cloth tying straps. An ig- 
niter charge in a red cloth bag is sewed to the rear of 
the base section. It has a flash reducer pad assembled 
forward of the base charge. 

d. Propelling Charge M4A1 (fig. 211.25). 
Propelling charge M4A1 is identical to the M4A2 
except that the charge is assembled without a flash 
reducer, and the igniter contains black powder in- 
stead of CBI. The M2 flash reducer may be used with 
this charge and is a separate item of issue. 


AR912241 
Figure 211.25. White-bag charge. 
174.21. Primer MK2A4 


Percussion primer MK2A4 (fig. 211.26) is the only 
authorized primer to be used in the M1, МІЛІ, or 
M1A2 tube. Primers are ready for firing when un- 


packaged. 


174.22. Flash Reducer M2 (T2) 

М2 flash reducer consists of a red cotton cloth bag, 4 
inches square, containing black powder and potassium 
sulfate or potassium nitrate. It is a separate item of 
issue and may be used with charges M4 and M4A1 if 
additional flash reduction is desired. In preparing a 
white bag charge M4 or M4A1 for firing, one flash 
reducer is added at the forward end of each increment 
used. No flash reducers are required when using green- 
bag charge M3. Use of M2 flash reducer to reduce 
muzzle flash when firing propelling charge M4 or 
МАА1 is optional, except when TB 9-1300-385-1 or -2 


restricts a specific propelling charge lot to use with 
flash reducer only. The flash reducer pads serve to 
limit breech flareback as well as muzzle flash and blast 
overpressure. 
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Figure 211.26. MK2A4 primer. 


Section Vill. PREPARATION FOR FIRING 


174.23. General 


NOTE 
Ammunition components are handled by 
cannoneers no. 2, 3, 4, 5, 6, and 7. 

a. Temperature Limits. Unless otherwise 
specified, observe the following temperature limits 
when firing: 

| (1) Lower limit is — 40°F (—40°С). 
| (2) Upper limit is + 125°F (+52°C).. 

b. Packing and Unpacking Ammunition Com- 
ponents. Retain packing materials for repackaging, 
as required. 

(1) Propelling charges M3 series are packed two 
per metal container, with or without primer 
MK2A4. Propelling charges M4 series, are packed 
one per container. | 

CAUTION 
Percussion primer MK2A4 is the only 
authorized primer to be used in the M1, 
МІЛІ, and M1A2 tubes. Do not use M82 
in these tubes. 

(2) Primers MK2A4 are packed one per water- 
proof bag. 

(3) M2 flash reducers (T2) are packed 200 per 
metal container (four containers, 800 flash reducers 
per wooden box). 

(4) Fuzes are generally packed in metal boxes. 
The metal boxes are then packed in wooden boxes. 

c. Procedures. Inspect ammunition components 
and verify item identification. 

CAUTION 
Do not use axes, crowbars, etc., which 
may damage ammunition or packaging. 

(1) Unpack ammunition and perform inspec- 
tions indicated in section VI (maintenance) of this 
chapter. 

WARNING 
T Inspect your ammunition. Failure to ac- 
т complish required inspections can result 
in unnecessary malfunctions. 

(2) Return all defective ammunition to Ammu- 

nition Supply Point. 


174.24. Preparation For Firing 


Р Preparation for firing the four components of a com- 
` plete round of 155-mm ammunition requires ef- 
ficient teamwork among the cannoneers. They must 


quickly and accurately select, unpack, inspect, and 
prepare the correct primer, propellant, projectile, 
and fuze from the fire commands received by the 
howitzer section. Certain numbered cannoneers 
prepare the fuze and projectile; other cannoneers 
prepere the propellant, and still another cannoneer 
may insert the primer in the firing lock after the 
fuzed projectile and propellant have been loaded, 
and the breechblock has been closed. The chief-of- 
section must thoroughly crosstrain the entire crew so 
that any crewmember can perform any or all of the 
duties required for any other crewman. 

a. Primer MK2A4. Do not open moisture protec- 
tive bag until ready to use the primer. Cannoneer No. 1 
is the crewman that normally loads the primer. 

b. Propellant. Cannoneer No. 4 will unpack, in- 
spect and prepare the designated propelling charge and 
pass it to cannoneer No. 1 after the fuzed projectile has 
been loaded. 

c. Projectile. Projectiles for this howitzer normally 
come packed eight to the pallet, with top and bottom 
of the wood pallets banded together. Each projectile 
has an eyebolt lifting plug and a grommet attached for 
protection during shipping and handling activities. 
Cannoneer No. 7 will select the right projectile, an- 
nounce in the fire commands, and prepare it for firing 
as follows: 


NOTE 
Special instruction for M483A1 projectile 
in following paragraph d. 
(1) Inspects and cleans projectile.. 
(a) Verifies that the projectile is the type 
designated by the fire commands. 
(b Removes grommet and examines rotating 
band to ensure that it is free from all dirt and burrs. 
NOTE 
A projectile with a burred rotating band 
will be put aside until the burrs can be 
removed with a file. 


(c) Cannoneer No. 2 removes eyebolt lifting 
plug and gasket and examines the fuze well for leaks or 
damage to the filler. If any high explosive filler residue 
clings to the threads of the fuze well, reject the round 
and get another one to complete the fire mission. 
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(d) Cannoneers No. 2 and 7 examine entire 
projectile for defects and check to see that the 
projectile is not damaged or corroded and is free of dirt, 
grease, sand, oil, and so forth. Slight rust on the 
projectile is acceptable. 

NOTE 
Any sand, dirt, oil, or grease left on the 
projectile will cause wear, scratches, or 
gouge in the bore. 
(2) Cannoneer No. 7 holds projectile upright 
for fuzing and fuze setting. 

(a) If required, holds projectile firmly while 
cannoneer No. 2 fuzes the projectile and sets the fuze. 

(b) Reads and announces the time set on the 
fuze by cannoneer No. 2 when directed. 

(3) Cannoneers No. 2 and 7 carry fuzed 
projectile to the weapon. 


d. Special Preparation of the M483A1 Projectile 


FUSIBLE EYEBOLT 
UFTING PLUG 
REMOVED 


TABS 


for Use in the Registration Mode (fig. 211.27 and 
211.28). When the command for use of the M483A1 
ICM projectile includes ‘‘registration mode", the ex- 
pulsion charge inside the nose of the projectile must 
be removed and a projectile spotting charge 
threaded onto the fuze. The M483A1 projectile has a 
pull-wire spring holding the expulsion charge in the 
fuze well. First, remove the fusible lifting plug and 
gasket, inspect the fuze well, and complete the 
following steps. 

(1) Remove the expulsion charge assembly by 
grasping and firmly pulling the pull-wire. When the 
lifing plug is removed, the compressed coiled pull- 
wire will expand and protrude beyond the fuze well 
of the projectile ogive. Set charge aside for 
disposition. Visually inspect the fuze well for loose 
grains of propellant or other foreign material. 
Remove any loose material. Obtain an M577 series 
fuze and a spotting charge. 


REMOVING EXPULSION 
CHARGE ASSEMBLY 


| 
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Figure 211.27. Removal of expulsion charge assembly—pull-wire design. 


212.6 Change 19 


TM 9-1025-200-12 


CUP LOADING 
) ASSEMBLY 
e 
X 
5 
— oe о J C 
N О гп 
SE. 
2552 ono 
| - =ч 
"24487194 өлі oro 
| Ls» m З 
v > 
€ 
CROSS SECTION MARKING DIAGRAM = 4P012261 
Figure 211.28. Projectile spotting charge for self-registration of M483A1 ICM projectiles. 
WARNING reinspect fuze to assure it is still 
When screwing the projectile spotting serviceable. 
В charge onto rear of M577 series fuze, 
assure that the shoulder of projectile spot- (2) Special assembly of projectile spotting 
ting charge is seated squarely against the charge to M577 series fuze (fig. 211.29). Screw the B 
shoulder of the fuze. An improperly seated projectile spotting charge handtight onto the rear of 
charge could cause a malfunction. the M577 series fuze (left-handed thread) before in- § 
} stalling the fuze into the М483А1 ICM projectile 
CAUTION prepared for the self-registration mode. See (1) above 
When assembling the projectile spotting for removal of the expulsion charge from the fuze well 
charge to a fuze, exercise care to avoid in order to make room for the projectile spotting 
damaging threads. If binding occurs, con- charge with M577 series fuze. Set fuze as instructed B 


sider charge unserviceable and report it for in paragraph 174.26d. 
disposition. If binding has occurred, 


T 
N іш 
> — 
| | | 
| | 
AR9 12244 
Figure 211.29. Special Assembly of projectile spotting charge to M577 series fuze. ga 


(3) Special assembly of projectile spotting onto the M577 series fuze (left-hand thread) when fir- Ш 
В charge (NSN 1320-00-171-0760 0003) to M577 series ing the М483А1 projectile іп the self-registration 
fuze. Screw the projectile spotting charge handtight mode. Remove expulsion charge first. 
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When screwing the projectile spotting 
charge onto rear of fuze, assure that 
Shoulder of projectile spotting charge is 
seated squarely against shoulder of fuze. 


WARNING 


sider charge unserviceable and report for 
disposition. If binding has occurred, rein- 
spect fuze to assure it is still serviceable. 


174.25 Fuzing 


& An improperly seated charge could cause a. General. There are three basic types: impact, 
к a malfunction. mechanical time and proximity VT fuzes (fig. 
T CAUTION 211.30) Number 2 cannoneer must select the right 
... When assembling projectile spotting fuze on command FUZE, unpack, inspect, install it 
charge to fuze, exercise care to avoid in the projectile and set it as commanded (TIME, 
damaging threads. If binding occurs, con- SUPERQUICK, DELAY). 
| LONG INTRUSION PROXIMITY FUZE M728) 
IMPACT, 
MECHANICAL 
TIME, OR 
SHORT INTRU 
SION PROX- 
ІМІТҮ VT FUZE 
M732 
SUPPLEMENTARY SUPPLEMENTARY 
CHARGE zn CHARGE REMOVED : 
= қ 
Р ж oN ) Ф \ 
< PS oh 
— М9 
— \ 
ТУА | 
| x NN | ` А 
J 5 a ^ d 4 » q 
М —8 
SSA XS 
А B С 
AS ISSUED WITH AS USED WITH AS USED WITH 
LIFTING PLUG PD, MTSQ, OR LONG INTRU- 
SHORT INTRU- SION PROXIMITY 
SION VT FUZE VT FUZE 
TYPICAL DEEP-CAVITY PROJECTILES AR9 12245 
Figure 211.90. Typical deep-cavity projectiles. 
b. Lifting Plug Removal. (2) Inspect cavity and projectile threads for 
WARNING damage. Remove loose material from cavity. If any 
Do not use projectiles with explosive on high explosive is found stuck to the threaded por- 
the threads or evidence of explosive tion of the projectile throat, do not fire. 
powder or exudation. WARNING 
, (1) Remove plug and inspect the filler beneath Do not use the M549/M549A1 projectile 
the plug. if the lifting plug has been broken. Do not 
212.8 Change 13 — 


attempt to extract any portion of the plug 
from the fuze well of the projectile. 
Return projectile to the supply point. 


c. Supplementary Charge. 


WARNING 
Do not fire PD, MTSQ, or the new 
short intrusion VT fuzes in a deep cavi- 
ty projectile without the supplementary 


WARNING 
Do not attempt to remove supplementary 
charge by any means other than the lif- 
ting loop. Use of screwdrivers or other 
tools to remove the charge by force is 
us. 


dangero 
For the long, instruction proximity fuze firings, 
remove supplementary charge by means of its lif- 
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ting loop. If the charge cannot be removed by its lif- 
ting loop, either fire with a short intrusion VT, PD, 
or MTSQ or dispose of the round. 

d. Fuze Assembly. 

(1) Procedures. The following procedures 
apply to all fuzes. See (3) below for special in- 
structions for M577 series fuzes. 

(a) Screw fuze in by hand. If binding occurs, 
inspect fuze cavity and threads of both fuze and 
projectile. Reject whichever is at fault. 

WARNING 
When tightening fuze to projectile, do not 
hammer on fuze wrench or use extension 
handle on fuze wrench. Do not stake fuze 
to projectile under any circumstances. 
Shocks transmitted to fuzes during 
assembly may cause a malfunction. 


"X f) \ 


a ( ) ARI 12246 


Figure 211.31. M18 Fuze Wrench оп M577/M 739 fuze. 


(b) After assembling fuze by hand, back fuze 
off 1/4 turn. Using specified fuze wrench (table 18) 
tighten fuze to projectile with a sharp snap of the 
wrench so that the fuze shoulder is seated firmly 
against the projectile nose (fig. 211.31). 


WARNING 
Rounds fired without a fuze or with im- 
properly seated fuzes may result in 
premature functioning. 


NOTE 
For proximity fuzes with a gap between 
the fuze shoulder and projectile, either 
replace the supplementary charge and fire 
with impact PD or MTSQ fuze or dispose 
of round. 
(c) If projectile setectew is present, tighten to 
below level of contour of projectile. 
(2 Deleted. 
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Figure 211.82. Deleted. 


| (3) Special preparation for M577 series CAUTION 
fuze. When assembling the projectile spotting 
: ЖЕ harge to а fuze, exercise care to avoid 
(a) Inspect the fuze setting. If the setting is : : por _ 
not between <93.0 and <95.5, or the fuze shows сааса M е — — 
signs of damage, or the window is blackened or ln ge leat rin е and report it 
sooty inside, the fuze will be considered un- for disposition. If binding has occureed, 
serviceable. remspect fuze to assure it is still ser- 
viceable. 
WARNING 
When screwing the projectile spotting 174.26. Fuze Setting 
8 charge о — — if er fuze, The following — apply to all — 
assure 3 ectile fuzes. Fuze setting tools and procedures are listed in 
spotting charge is seated squarely table 18. 


against the shoulder of the fuze. An im- 
properly seated charge could cause a 
malfunction. 
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: Table 18. Fuse, Fuze Setting Tools, and Procedures 


Ч 


E a Procedure №. 1, M557 and M739 Series. 
NOTE 


PD fuzes with SQ or delay functioning 
are shipped set for SQ action. 
(1) If superquick action is demred, check the 
setting to make sure it is set at SQ. 
(2 To set fuzes for delay action, use 


—_ 


T^ 


P d 


Procedure 
number 


174.25 


174.26a 
174.26b 


174.26c 


174.26d 


174.266 


screwdriver end of fuze wrench M18 or similar tool 
and turn slot 90° to align with index mark in- 
dicating DELAY. 
b. Procedure No. 2 M728/M732 (fig. 211.34). 
NOTE 
M728 fuzes are shipped with the index 
mark onthe nose cone set at 10 seconds. 


“ 9 © 
AR9 12248 


Figure 211.33 M18 fuze wrench on M557 and M739 fuzes. 


CAUTION 
Plastic nose cone rotates with index 
mark. Damage. to plastic will produce 
duds. However, since there is no 
backlash, fuze setting can be ас- 


complished or changed one or more turns 
with no harmful effect. If coun- 
terclockwise rotation is used, be sure that 
ins has not become loosened from projec- 
tile. 
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(1) To set fuze for proximity action, rotate nose (3) Fuze is set when index line at base of nose 
cone with M27 fuze setter (normally in clockwise сопе is aligned with time, in seconds, engraved оп 
direction while locking down on nose of fuze) until base of fuze. ( 
the index mark coincides with the announced time (4) Deleted 
(fig. 211.34). Fuze setting can be changed one or (5) Deleted. 
more times with no harmful effects. ғ мы: m 

(2) For impact functioning of M728/M732 а о аа 
fuzes, set fuzes to 90 seconds using the M27 fuze | 
setter. 


r 


! AR9 12249 
Figure 211.34. M27 fuze setter on M728 and M732 fuzes. 
WARNING 
Do not fire projectile unless fuze is fully If the M564 fuze is to be fired for super 
seated. Avoid firing within 750 meters of quick action (impact) only, first check the 
friendly elements with this fuze. Do not year of manufacture stamped on the fuze 
fire these fuzes with the M549 series body, and follow the instructions below as 
projectiles over the heads of friendly appropriate. 
troops due to the possibility of 
downrange prematures. | mE 
c. Procedure No.-3, M565 and M564 (fig. 211.35). (1) Setting M564 fuze for superquick (impac 
WARNING ко 


TO AVOID ACCIDENTAL FUNCTION- NOTE 


ING OF PD ELEMENT IN FUZE M564, 
DO NOT DROP, ROLL OR STRIKE M564 fuzes manufactured before January 


1970 must be set on 90 seconds if super- 
FUZES UNDER ANY CIRCUMSTANCES — 
Pere UNPACKAGED, OR quick action (impact) is desired. M564 fuzes 


manufactured from January 1970 on, should 

RS SERD ШНЕК РОК eee be set оп “5” for superquick action. The 

NOTES year of manufacture is stamped on the M564 

fuze body. These fuzes are shipped with the 

Do not attempt to set fuzes until just before “5” on the lower cap scale aligned with the 
firing. “0” on the vernier scale (fig. 211.35.1). | 
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Figure 211.95. M34 fuze setter on M564 fuze. 


=> шо? A, 
E 


EAE (2) Setting M564 and M565 fuzes for airburst 
CAP $c SCALE (time). 


— WARNING 


INCORRECT SETTINGS OF MT AND 


ARO 30-0313] 
Figure 211.96.1. M564 in “5 оч даан RESULTED IN DOWNRANGE 
(a) M564 [игез manufactured prior to January PREMATURE MALFUNCTIONS. 


1970. Use fuze setter M34 to rotate the lower cap 
in the direction of the arrow (clockwise) from ship- 


ping ''S" position until the 90 second position on (a) To set the M564 or M565 fuze for a whole 
the lower cap scale is aligned with the “0” on the second time setting, use the fuze setter M34 or 
vernier scale (fig. 211.35.2). M63 to rotate the lower cap IN THE DIREC- 


(0) M564 fuzes manufactured in January 1970 TION OF THE ARROW (CLOCKWISE), until 
and later. Set the fuze on ''S" as shipped for the desired whole number of seconds (e.g., 20.0 
superquick action. Always be sure the “8” on the seconds) on the lower cap scale is aligned with the 
lower cap scale is aligned with the “0” on the “0“-тагЕ engraved on the vernier scale (fig. 
vernier scale (fig. 211.35.3). 211.36). 


ARO 90-0314-A | АЛО 80-0315-A| 


Figure 211.35.3. Correct setting for M564 fuze manufactured 


Figure 211.362. Correct setting for M564 fuze manufactured 
from January 1970 on for superquich action (impact). 


prior to January 1970 for superquich action (impact). 
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Figure 211.96. Fuze set for 20 seconds. 


(b) Toset the M564 or M565 fuze for a tenth of 
a whole second (i.e., 20.5 seconds), use the fuze 
setter M34 to set the fuze for the whole seconds 
on the lower cap scale (in this case the whole is 20 
seconds). Next find the desired tenth of a second 
mark on the vernier scale (the 0.5-second mark is 
between 29 and 30 whole second marks in figure 
211.36. Continue to rotate the lower cap IN THE 
DIRECTION OF THE ARROW until the adja- 
cent upper right graduation on the lower cap 
scale is aligned with the desired tenth of a second 
mark on the vernier scale (the 0.5-second mark is 
now aligned with the 30-second mark on the lower 
cap scale (fig. 211.36.1). 


ON LOWER 
CAP SCALE 
АЛО 209310) 


Figure 211.36.1. Correct setting for 20.5 seconds. 


NOTE 


The fuze setting is always indicated by the 
position of the “0” on the vernier scale. 
Each vertical mark on the lower cap scale 
(moveable portion of fuze) represents one 
whole second of time. For other than whole 
seconds settings, the “0” on the vernier 
scale (non-moveable portion of the fuze) 
must always be to the right of the whole 
second portion of the desired fuze setting 
and between the whole second portion of the 
desired fuze setting and the next one whole 
second vertical mark. For example, for a 
setting of 20.5 seconds, the “0” on the 
vernier scale is to the right of the 20-second 
mark and midway between the 20 and 
21-second marks on the lower cap scale. 
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NOTE 


An incorrect fuze setting for 20.5 seconds is 
shown below. If a fuze is set in this way for 
20.5 seconds firing, the fuze is actually set 
on and will function at 10.5 seconds. This 
would cause the fuze to function earlier than 
desired (fig. 211.37). 


ARD 80-0319 | 


Figure 211.97. Fuze incorrectly set by placing the 0.5 
on the vernier scale under the 20-second setting. 


(3) Resetting fuze. If you miss the setting, use 
the M34 fuze setter and turn the lower cap in the 
opposite direction (counterclockwise) 2 or 3 
seconds below the desired setting. Then rotate 
the lower cap in the direction of the arrow 
(clockwise) and set the fuze on the correct time. 
This can also be done by turning the lower cap in 
the direction of the arrow (clockwise) all the way 
around (additional turn) to obtain the desired set- 
ting. 

(4) Fuzes not fired. If prepared for firing but 
not fired, reset the fuze, using fuze setter M34 or 
M63, by turning the lower cap in the direction of 
the arrow (clockwise) until the “8” mark оп the 
fuze lower cap scale is in line with the “0” mark 
on the vernier scale. 


(5) Fuzes fired in heavy rainfall. If the M564 
fuze is fired in heavy rainfall, occasional 
downrange premature functioning may occur. 
The rainfall necessary to cause malfunctioning is 
comparable to a heavy downpour which occurs 
during a summer thundershower. The premature 
rate will very with the charge fired and the densi- 
ty of the rainfall. 


| 


B d. Procedures No. 4, M577 Series and M582 Series 
(fig. 211.38). The slotted setting key on the nose of 
the fuze is used for setting the fuze as follows: 

(1) Press the open end of M35 fuze setter again- 
st the setting key. 

(2) Turn the knob handle of the fuze setter coun- 
terclockwise as viewed from the nose end until set- 
ter blade engages fuze setting key slot. The hairline 
in the window is used for all settings. 
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NOTE 


The fuze M577 series or M582 series is set to the B 


desired time by rotation of the fuze setter in a 
counterclockwise direction. To return to shipping and 
storage setting, the fuze setter must be rotated in 
a clockwise direction. 


() AR9 12253 


Figure 211.38. M35 fuze setter on M577 series and M582 series fuzes. 


COUNTER- 
CLOCKWISE 


SHIPPING AND STORAGE 
SETTING (493.0 TO 4955) 


PD SETTING ( 498) 
000 SECONDS 
200 SECONDS 


CLOCKWISE 
1/4 TURN 
1/4 TURN 
1/4 TURN 
20 TURNS AR9 12254 


Figure 211.381. Fuze setting chart for M577 series and М582 series fuzes. 


CAUTION 
Do not attempt to set these fuzes below 
«193.5 when setting them in the clockwise 
direction or above 200 seconds when set- 
ting them in the counterclockwise direc- 
tion. The setting of 000 to 200 are not 
authorized service settings. 
(3) When setting fuze for PD action 
superquick), start with shipping and storage 


position (safe) («93.5 to 495.5), and then turn 
counterclockwise to 498.0 under the hairline 
window fig. (211.38.1) for PD action. 

(4) To set fuze for mechanical time action, turn 
the fuze setter counterclockwise from safe position 
(493.5 to 495.5) past PD (498.0) until the triangle 
(4) disappears). This action occurs near a 000 
setting. Continue to turn fuze setter 
counterclockwise until desired time appears under 
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the hairline. Maintain a very light turning force 
against the fuze setter while reading the setting. 
The sequence is illustrated below for a setting of 
25.5 (fig. 211.39). 

(5) To set a lower time on a fuze already set, 
reseat fuze setter and turn clockwise (numbers get 
smaller) to a setting at least 1 second lower than the 
required setting (for example, at least 24.5 to 25.5) 
Reverse direction to counterclockwise (numbers get 
larger) and set required time under the hairline. 

(6) To return fuze to shipping and storage (safe) 
position, turn fuze setter clockwise (numbers get 
smaller) until 000 is passed, and continue to turn un- 
til setter stops turning freely. This point should be 
past the PD setting ( 498.0) and between «95.5 and 
«193.5. Notice that the triangle has reappeared in 
the window. Do not apply excessive force on the fuze 
setter after it has stopped turning and the setting is 
between 4195.5 and «193.6. Return fuze to reusable 
fuze container. Fuze is considered unserviceable af- 
ter being out of container for more than 30 days. 

e. Procedure No. 5, M501 Series. 


WARNING 


Dropping or rough handling of a projectile 
assembled with Fuze MTSQ M501/M501A1 
may result in fuze functioning and expulsion 
of projectile base plate and contents. When 
handling projectiles assembled with this 
fuze, exercise extreme care to protect the 
fuze from impact. Keep pull wire on fuze in 
place until immediately prior to firing. 


CAUTION 


Do not fire fuzes with cocked or loose lower 
caps. Mark such fuzes ‘‘defective’’ and 
return them to the ammunition supply 


point. 


_ NOTE 
The M501 series fuzes are shipped with 
the index mark on the lower cap aligned 
with the S engraved on the base. 


c» 69 69 p 


А STORE (SAFE) B PD 


C 000.0 


D 25.5 


AR 912255 


Figure 211.39. Fuze setting sequence. 


(1) Time setting. 
(a) Check fuzes for cocked or loose lower caps. 


(b) To remove safety wire before setting. 
pull end of wire from hole in lower cap, sliding wire 
off end of fuze. 

(c) With fuze setter M27, set fuze by rotating 
lower cap to desired time—in counterclockwise 
direction or in direction of arrow marked on lower 
cap. The fuze is properly set when the index mark on 
the lower cap is aligned with desired time, in secon- 
ds, engraved on the base. 

(d) If, after the fuze is set, the round is not 
fired, reset the fuze to the safe (S) and place the 
safety wire in its proper position. 
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(2) Impact setting. Impact functioning of the 
MTSQ fuze M501 series may be obtained by either 
leaving the S (shipping mark) aligned with the index 
mark on the base or by setting the graduated time 
ring so that the time setting is greater than the time 
of flight. Remember, vou must remove the safety 
wire (pull free end of wire off and out of hole) before 
firing or setting the fuze. 


174.27. Propelling Charge Preparation for M3 
Series and M4 Series 
WARNING 
Under no circumstances will green bag 
and white bag charges be assembled 
together for firing. Critical malfunction 
could result. 


WARNING 

White-bag charges M4A2 and M4A1 can be 
expected to perform within design limits at 
zones 5 through 7. However, large disper- 
sions may result when these charges are 
fired at zones 3 and 4. It is recommended 
that green-bag charges M3A1 and M3 be 
used in lieu of white-bag charges at zones 3 
and 4. If green-bag charges are not 
available, white-bag charges may be used 
with the knowledge that range dispersions 
may result. 

a. If required, untie straps and remove unrequired 
increments from charge. 

b. Retie straps tightly over top of charge with two 
interlapping square knots. 

c. In preparing white-bag charge МА or М4А1, опе 
M2 flash reducer should be added to the forward end of 
each increment used. The charge must be untied and 
the proper number of M2 flash reducers inserted (i.e., 
one flash reducer is added at the forward end of the 
base charge and each increment used). The charge is 
then retied with two interlapping square knots. 

NOTE | 
Use of M2 flash reducer, to reduce muzzle 
flash, is optional except when TB 9-1300- 

Ш 385-1 or -2 restricts a specific propelling 
charge lot to use with flash reducer only. 
Propelling charge M4A2 has a flash reducer 
assembled forward of the base charge 
(increment No. 3) at, the time of 
manufacture, and does not require use of 

J the M2 flash reducer. 


174.28 Loading 


WARNING 
Do not load or fire artillery ammunition 
without authorized fuze. Firing of such 
rounds without fuzes could result in in-bore 
prematures and other hazardous condi- 
tions. Look through cannon tube. If tube is 
clear, announce bore clear. 
Do not load or fire round if fuze is not fully 
seated. 
Firing of fuzes M557 and M564 during 
heavy rainfall may result in occasional 
downrange prematures. The amount of 
rainfall necessary to cause functioning is 
comparable to the heavy downpour which 
occurs during a summer thundershower. 
Do not fire proximity fuzed ammunition at 
targets closer than 732 meters (800 yd) to 
friendly positions. 
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Do not fire the M483A1, M692/M731 
projectiles below zone 3 (GB) and zone 4 
(WB). Firing below these zones results in 
stickers. 

a. Make sure round is clean and fuze is present and 
fully seated. 

| WARNING 
Firing a round with an obstruction in the 
cannon tube can cause an in-bore premature. 

b. Make sure there are no obstructions in the can- 
non tube. 

c. Check cannon firing lock to see that primer ex- . 
pended in previous firing has been removed. 

d. Remove grommet from projectile. 

e. Load fuzed projectile into cannon and ram it 
solidly into the firing chamber. 

WARNING 
Never load a propelling charge into the 
firing chamber by increments. Only fully 
assembled charges will be used. 

f. Remove the igniter protective cap from propel- 
ling charge and load propelling charge into cannon 
chamber, with igniter end (red bag) toward breech. 

WARNING 
Never close the breechblock unless you can 
see the red igniter bag on the base of the 
propelling charge. 

g. Close and lock breechblock. 

WARNING 
Never insert primer in primer seat unless 
breechblock is closed and locked. 

h. Insert primer in firing mechanism. 

i. Insert firing mechanism in firing mechanism 
housing. 


174.29. After Firing 


a. Open breechblock and secure in the open posi- 
tion. 

b. Wipe face of obturator spindle after each round. 
Swab powder chamber with sponge and water making 
sure that all burning fragments of powder charge are 
removed from firing chamber. 

c. All ammunition fired must be recorded by 
charge number, type, and total number of each fired, 
and entered on DA Form 2408-4 by the chief-of-section. 


174.30. Ammunition Prepared For Firing But 
Not Fired 


a. Using applicable setter and procedure (table 18), 
reset the fuzes of projectiles prepared for firing but not 
fired (time fuzes reset to safe, VT fuzes reset to intial 
setting at which they were shipped, superquick and 
delay reset to SQ). Replace safety wires in those fuzes 
so furnished. 
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b. Disassemble fuze from projectile and repack in 
original packing. When proximity fuze is removed 
from projectile, replace supplementary charge in 
projectile before assembling spacer and lifting plug. 

c. Replace grommet over rotating band. 

d. Restore propelling charges to original condition. 
Make sure all zones (increments) are present, tied, in 
proper order, in good condition, and of the proper lot 
number. 

e. Replace fuzes, primers, and flash reducers in 
original packing. 

f. Make sure the lot number of the ammunition 
corresponds with the lot number on the container. 

g. Special instruction for the M483 series ICM 
projectile. 

WARNING 
Use no other lifting plug except the fusible 


i 
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plug removed from this projectile, because 

it is designed for safety release of pressure 

inside the projectile in case of a malfunction 

during storage or shipping actions. 
h. Reinstall expulsion charge assembly to the 
М483А1 projectile as follows: 

(1) Wind the pull-wire under four tabs on the 
cover of the expulsion charge assembly (1-1/2 turns for 
proper engagement). 

(2) Place expulsion charge assembly into 
projectile fuze well. | 

(3) Reinstall fusible lifting plug (with gasket). 

i. If rocket-off cap was removed from the 
M549/M549A1 HERA projectile, replace cap 
and tighten handtight. 
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Section IX. MISFIRE/CHECKFIRE PROCEDURES 


174.31. General 
a. Conditions described in this section are rarely 
encountered when authorized and properly main- 
tained ammunition is fired in a properly maintained 
and operated weapon. However, to avoid injury to 
personnel and damage to equipment, it is important 
that all concerned understand the following: 
(1) What is involved when this weapon fails to 


(2) What should be done when a failure to fire 
occurs. 
b. The authorized rates of fire are: 
WARNING 
When the authorized rates of fire for the 
M114, M114A1, ог M114A2 are ex- 
ceeded, propelling charge cook-off's may 
occur within five minutes after cham- 


bering. 
(1) Maximum rate: 4 rds/min for 3 minutes. 
(2) Sustained rate: 1 rd per minute. 


174.32. Definitions 


a. Misfire. When the weapon does not fire after an 
attempt to fire has been made. This failure may be 
due to the failure of the primer, the igniter, the 
propelling charge, or firing mechanism to function 
wholly or in part. A misfire in itself is not 
dangerous: however, it cannot be immediately 
distinguished from a hangfire. Misfires must be 
treated as hangfires until determined otherwise. 

b. Checkfire. A command normally given by the 
executive officer. But, in an emergency, may be 
given by anyone present. On this command, regar- 
dieas of its source, firing will cease immediately and 
the unloading operation will be initiated. 

c. Hangfire. A delay in functioning of the primer, 
igniter, or propelling charge. This delay is un- 
predicable and may range from a fraction of a 
second to ten minutes. 

d. Cook-off. The functioning of the propelling 
charge or projectile when initiated by the heat of the 
weapon. 

e. Hot Tube. Any tube that causes water from a 


wet swab to boil, fry, or steam off when placed just 
forward of the gas check seat. 

f. Cold Tube. Any tube that does not cause water 
from a wet swab to boil,'fry, or steam off when 
placed just forward of the gas check seat. 


174.33. Failure to Fire With a Cold Tube 


WARNING 
Early primer removal (prior or two 
minutes) can expose the cannoneer to the 
danger of recoiling weapon in case a 
hangfire condition exists. Stand clear of 


recoiling parts, exposing only the hand 
and the arm when removing the primer at 


the end of the safe wait period (ten 
minutes). 

a. Follow misfire procedures of figure 211.40. 

b. There is no danger of a cook-off in a cold tube. 


174.34. Failure to Fire or Interrupted Fire 
With a Hot Tube 


a. Follow misfire procedures. of figure 211.41. 
5. Observe the following warnings. 
WARNING 
Primer removal may expose cannoneer to 
the danger of a recoiling weapon in case a 
hangfire condition exists. Stand clear of 
recoiling parts, exposing only the hand 
and arm when removing the primer before 
the end of the safe wait period. If a com- 
mander, in order to avoid prolonged loss 
of weapon, determines to fire projectile, it 
must be fired within five minutes 
following projectiled chambering to 
prevent any change of cook-off. 
Do not attempt to remove projectile. 
c. Wait two hours, then proceed as follows: 
(1) Remove firing mechanism and propelling 
charge. 
(2) Place waste in chamber. 
(3) Close breech. 
(4) Lock in traveling position. 
(5) Carefully move weapon to a remote location. 
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COLD TUBE MISFIRE PROC EDURES 
FIRE 


MISFIRE 
UNLOAD WPN AS ATTEMPT TO REFIRE 
DIRECTED W4 2 ADDITIONAL TIMES 


"us — 
CLEARED FIRES 


WAIT 2 MINUTES 


REMOVE PRIMER 
wl, W2 


PRIMER FIRED ? 


REPAIR REPLACE 
FAULTY PRIMER OR 
FIRING MECHANISM 
COMPONENT AND 
FIRE WEA PON 


1. WAIT 10 MINUTES 

FROM FIRST AT- 

TEMPT TO FIRE. Ac 
2, REMOVE CHG, 3. 
$. UNLOAD OR FIRE 

WPN AS DIRECTED 

W1, W2, W3, W4. 


| 1. HANGFIRE MAY OCCUR, | 
2. STAND CLEAR OF RECOILING PARTS, 
| 3. 50 FOOT LANYARD USED, | 
| 4. AFTER REMOVAL FROM GUN АММО- | 
NITION ITEMS SHOULD BE DESTROYED 
| BY AUTHORIZED PERSONNEL, | AR 101885 


Figure 211.40. Cold tube misfire procedures. 
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САОТЮМ 


ONLY 5 MINUTES AVAILABLE FOR COR- 
RECTIVE ACTION AFTER CHAMBERING, 


If you get a failure-to-fire, follow the YES/NO procedure below to clear weapon, 
HOT TUBE MISFIRE PROCEDURES 


FAILURE 
TO FIRE 
WS, W4 
WEA PON ATTEMPT TO REFIRE 
CLEARED 2 ADDITIONAL TIMES 
co 


REPAIR ‘REPLACE 
FAULTY PRIMER OR 


EVACUATE ALL PERSONNEL TO A DISTANCE OF 800 METERS FROM 
WEAPON AND NOTIFY E, О, О, FOR REMOVAL OF PROJECTILE, IF 
CHAMBERED ROUND IS NOT REMOVED OR FIRED WITHIN FIVE 

MINUTES, W5, W6. 


| | 
| 1. HANGFIRE MAY OCCUR. | 

2, STAND CLEAR OF RECOLLING PARTS, 

| 3. COOK-OFF TIMES APPLY COOK-OFF MAY OCCUR, | 

4. 5 MINUTE TIME LIMIT W/HOT TUBES, 

| 5, NEVER FIRE A PROJECTILE OR CHARGE | 

| | WHICH HAS BEEN ALLOWED TO COOL IN A | 

HOT TUBE. 

| 6, AFTER REMOVAL FROM GUN, AMMUNITION ITEMS | 

SHOULD BE DESTROYED BY AUTHORIZED PERSONNEL, | AR 101886 


Figure 211.41. Hot tube misfire procedures. 
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Section Х. MAINTENANCE OF AMMUNITION 


174.35. Handling Explosives 


WARNING 
Handle explosive ammunition and com- 
ponents containing explosives, with ut- 
most care. Do not drop, throw, tumble, or 
strike packaged or unpackaged am- 
munition or related components. Ex- 
plosive elements in primers and fuzes are 
sensitive to shock. 
Do not expose ammunition and com- 
ponents containing explosives to extreme 
temperatures. 
Do not expose to direct sunlight, flame, or 
other sources of heat. 
Do not expose ammunition or com- 
ponents containing explosives to ram, ex- 
cessive humidity, or ground moisture; 
otherwise, short ranges may result. 
A drop of four feet may cause the elec- 
trolyte vial in a VT fuze battery to break, 
thus creating a dud. 


174.36. Care 

a. Ammunition is packed to withstand conditions 
ordinarily encountered in the field. Protect packing 
boxes from becoming broken or damaged. 

b. Since ammunition is impaired by moisture, 


Section ХІ. 


174.39. Handling 


WARNING 
Keep fire and flammable materials out of 
the ammunition area. There will no 
smoking in the viciniy of ammunition. 

a. Do not expose ammunition and components 
containing explosives to extreme temperatures. Do 
not expose to direct sunlight, flame or other sources 
of heat. 

b. Do not expose unpacked propelling charges 
and fuzes to rain, excessive humidity, or ground 
moisture. 

c. Prevent rough handling or projectiles and fuzes. 
Do not strike projectiles together, and do not off- 
load ammunition by dropping projectile on top of 
projectile. 

d. Protect fuzes, primers, and flash reducers at all 
times from foreign matter and impact. A drop of 4 
feet may cause the electrolyte vial in a VT fuze bat- 
tery to break, thus causing a dud. 

e. Do not disassemble fuses. 
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frost, extreme temperatures, and foreign matter 6 
(mud, oil, etc.) observe the following: 

(1) Do not break the moisture-resistant seal on 
container until ammunition is to be used. 

(2) Shield ammunition, particularly fuzes and 
propelling charges, from sources of high tem- 
peratures (e.g., the direct rays of the sun). 


174.37. Handling 

a. Protect propelling charges from moisture and 
foreign matter during handling. 

b. Protect fuzes, primers, and flash reducers from 
foreign neu and impact at all times. 


174.38. Maintenance 


WARNING 
Alteration of loaded ammunition or com- 
ponents is prohibited. 
a. Procedures. 

(1) Inspect ammunition packaging daily. Open 
boxes or containers which show evidence of con- 
taimination or deterioration, and inspect am- 
munition. Do not open sealed boxes or container 
unless defective ammunition is to be inspected. 

(2) Inspect unpackaged ammunition and ex- 
plosive components daily. 


MAINTENANCE 


174.40. Care 

a. Ammunition is packed to withstand conditions 
ordinarily encounted in the field. Keep packing 
boxes from becoming broken or damaged. 

b. Since ammunition is impaired by moisture, 
frost, extreme temperatures, and foreign matter 
(mud, oil, etc.) observe the following: 

(1) Do not break the moisture-resistant seal on 
container until ammunition is to be used. 

(2) Shield all ammunition from high tem- 
perature sources (e.g., the direct rays of the sun). 


174.41. Maintenance 
WARNING 
Alteration of loaded ammunition or com- 
ponents is prohibited. 
a. General. 

(1) Inspect ammunition packaging daily. Open 
boxes or containers which show evidence of con- 
tamination or deterioration, and inspect am- 


munition. Do not open sealed boxes or containers 
unless defective ammunition is suspected. 

(2) Inspect unpackaged ammunition and ex- 
plosive components daily. 

(3) Wipe off wet or dirty ammunition at once. 
Remove light corrosion. Do not polish ammunition 
to make it look better. 

(4) Consider ammunition which exhibits severe 
rust or propellant contamination, particularly 
moisture, unserviceable. Do not use except in 
emergency. 

(5) When repackaging ammunition, put it back 
into original containers. If other packing material 
must be used, the old markings should be tran- 
sferred o the new containers. 

NOTE 
Proper performance of ammunition main- 
tenance procedure when ammunition is 
recieved by using units assures that am- 
munition on hand is kept ready for use. 
b. Projectiles. 

(1) Visually inspect projectiles for the following 
defects: 

(a) Distorted, out of round or damaged body. 

(b) Dirt or other foreign material. 

(c) Exudation of explosive filler. 

(d) Rust through projectile base plate. 

(2) Clean dirt of foreign material from projectile 
by wiping with a damp rag. 

(3) Return defective projectiles to ammunition 
supply point. 

(4) Inspect the M549/M549A1 Projectile for the 
following: 

(a) Missing or broken obturating band. The 
projectile cannot be used if the obturating band is 
broken or missing. Return projectile to the supply 
point. 

(b) Broken lifting plugs. When the lifting plug 
is broken, the threaded area will ramin in the projec- 
tile. Do not attempt to extract any portion of the 
broken plug. Return the projectile to the supply 


point. 

(5) The M483/M483A1 Projectile can be used if 
the obturator is missing or broken. Remove and 
discard broken obturating bands. 

c. Propelling Charges M3 and M4 Series. 

(1) Visually inspect propelling charges for 
defects.as follows: 

(a) Loose tie straps allowing separation of the 
charge into increments. 

(b) Missing increment, extra increment or in 
correct sequencing (order) of increments. 

(c) Increment bags torn or damaged to extent 
black powder or propellant spills out. 


(d) Propelling charge wet. 


TM 9-1025-200-12 


(e) Red igniter pad on base of charge, missing 
or damaged. 

(2) Charges requiring retying may be retied as 
follows: 

(a) Assemble increments in correct order. 
(b) Tie the four tie straps over top of charge 
using two interlapping square knots. 

(3) Return all defective charges to the am- 
munition supply point. 

d. Fuzes. 
(1) Inspect fuzes for following defects: 
(a) Damage to body or threads. 
(b) Loose components. 

(2) Return defective fuzes to ammunition sup- 
ply point. 

e. Ammunition or Components of Ammunition 
Prepared for Firing, but not Fired. 

(1) Return such ammunition to the original con- 
dition and packing. Mark appropriately and use fir- 
st in subsequent firings in order to keep stocks of 
open packings to a minimum. 

(2) Reassemble the supplementary charge and 
lifting plug (with gasket and spacer) to the projectile 
to restore to its original condition. Return fuzes to 
original packing. In reassembling the components, 
make certain the supplementary charge is properly 
inserted (felt-pad end innermost). 

(3) Remove the projectile spotting charge from 
the M577 fuze (para 174.24) and replace the ex- 
pulsion charge assembly and fusible lifting plug 
with gasket to the M583A1 projectiles. 

(4) Reassemble propelling charges prepared for 
firing, and not used, and replace in original con- 
tainers as follows: 

(a) If increment was removed, reinstall and 
retie as indicated above. 

(b) Replace igniter protective cap. 

(c) Repack charge in container (igniter end fir- 
st) and close and secure container. 

(d) Mark container appropriately and use 
charge first in subsequent firings. 

f. Unserviceable Ammunition. 

(1) Conspicuously mark unserviceable am- 
munition or explosive components UN- 
SERVICEABLE, and return to ammunition supply 
personnel for disposition. 

(2) Repackage ammunition in original con- 
tainers. If original container is unsuitable, use 
available package material and transfer all 
markings. All layers of packing must be con- 
spicuously marked UNSERVICEABLE. 

g. Excess Explosive Components. 

(1) Pack supplementary charges removed from 

projectiles prior to assembling proximity fuzes in 
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containers from which proximity fuzes were 
removed. 

(2) Properly mark container and return to am- 
munition supply personnel for disposition. 

(3) Destroy any unused powder increments left 
over after round has been fired by burning them in a 
safe place. 


174.42. Storage 


WARNING 
Ammunition exposed directly to 
sunlight, or in unventilated containers, 
inclosures, shelters, freight cars, closed 
vehicles, and similar structures exposed 
to direct sunlight, may reach tem- 
peratures exceeding upper storage limits. 
Avoid exposure of ammunition com- 
ponents to direct sunlight. Do not store 
ammunition assembled with tetrytol 
loaded bursters (i.e., projectiles, 155-mm: 
Smoke, WP, M110; Gas, H. and HD, Per- 
sistent, M110) at temperatures exceeding 
1-125? F. 
a. Temperature Limits. 

(1) Except as otherwise specified, observe the 
following limits: 

(a) Lower limit is —80° F. for periods of not 
more than 3 days. 

(b) Upper limit is + 160? F., for periods of not 
more than 4 hours per day. 

(2) Store or transport projectiles containing 
WP at temperature below the melting point of the 
WP filler (+111.4° F.). If this is not practicable, 
Store or transport such projectiles on their bases so 
that, should the WP filler melt, it will resolidify with 
the void in the nose of the projectile. 
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(3) Protect proximity fuzes and proximity roun- 
ds from long exposure to high humidity. Store 
M728/M732 fuzes in temperatures between — 65° Е. 
to +145° F. 

WARNING 

Do not store ammunition under trees or 
near tall buildings that attract lightning. 
When ammunition must be stored in the 
open, select a storage site free of power 
lines, electric cables, and flammable 
materials. Sites should not be adjacent to 
reservoirs water mains, etc. Do not store 
ammunition near large concentration of 
personnel. 

b. Sites. Store ammunition in the firing area so 
that it is protected against accidental explosions. 
Sites should be level and well-drained. 

d. Provisions. 

(1) Use heavy, well-supported dunnage to keep 
bottom tier of stack off the ground and to prevent it 
from sinking into the ground. 

NOTE 


A hardstand of blacktop or gravel and 
sand is preferable to excessive use of dun- 


nage. 

(2) Allow at least 6 inches of space beneath the 
pile for air circulation. Dig trenches to prevent 
water from flowing under pile. 

(3| Provide nonflammable covers (e.g. tar- 
paulin) for all ammunition. Maintain air space of ap- 
proximately 18 inches between cover and am- 
munition. Keep cover at least 6 inches from pile on 
ends and sides to permit circulation of air. 


А 
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Section XII. M712 HEAT, CANNON LAUNCHED, GUIDED PROJECTILE AND 


M823 TRAINING PROJECTILE (COPPERHEAD) 


174.43. Description 


a. M712 cannon-launched, guided projectile 
(fig. 211.42) is a terminally guided system launch- 
ed from the M114A2 howitzer into a ballistic tra- 
jectory. During flight, the target is 
illuminated by a laser beam from a laser 
designator. An onboard computer continuously 
refines the terminal trajectory and provides 
guidance to the control surfaces, causing the 
round to home in on stationary or moving hard- 
point targets. The M712 projectile is fired in the 
same manner as conventional projectiles. 


Figure 211.42. Projectile, 155mm, HEAT, M712. 
WARNING 


The M823 training projectile must not be 


fired. Such firing could be a hazard to per- 
sonnel forward of the weapon. 


b. The training round for M712 projectile is 


` M823 projectile. The M823 projectile is designed 


to train 155mm howitzer weapon crews in the 
handling and setting of the M712 projectile. It 
simulates the M712 in weight, center of gravity, 
and external appearance. It contains time and 
code switches which are set to simulate prefiring 
activity by the crew; however, it does not have 
the wings or fins. It is shipped and stored in the 
same container as the M712 projectile and color 
coded bronze for easy identification. The con- 
tainers for both the M712 and M823 projectiles 
are forest green. Marking for the M712 is yellow; 
for the M823, it is white. Bronze patches at con- 
tainer ends also identify the M823 inside. 


17444. Unpeckaging and Inspection 


WARNING 


If exuded composition B is observed on the 
projectile or in the container during the un- 


packaging and inspection operations, move 
the projectile to a safe area and notify EOD 
for disposal. 


NOTE 


Container with repackaged rounds should be 
tagged to indicate time of exposure. 


a. Unpackaging. 


(1) A humidity indicator is located in the aft 
end of the container. This indicator card (fig. 
211.43) is the pie-sector type. The M823 training 
round has a card that resembles the card for the 
M712 projectile, but says 'DUMMY CARD" on 
its face. The procedures given below for humidity 
indicator check, protective bag, and 72 hour 
repackaging apply only to the M712 projectile; 
the unpackaging procedures starting with “Сап- 
noneers Мо. 2 and 7 --” apply to both the M712 
and M823. 


HUMIDITY 
Q INDICATOR 
<> CARD 
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Figure 211.43. Humidity indicator card. 

(2) Open only those containers whose humidi- 
ty indicator card shows under 40 percent relative 
humidity (40 percent sector must be colored blue, 
30 percent sector may be blue or pink), and only 
when a fire mission is planned or anticipated. If 
the 40 percent humidity sector is pink, turn com- 
plete item in to battalion ammunition section. 
Keep all packaging materials in the container. A 
protective bag is provided inside each container. 
When mission requirements dictate a need, the 
M712 projectile may be removed from the ship- 
ping and storage container and placed in the pro- 
tective bag. The protective bag will protect the 
round against direct effects of water, sunlight, 
dirt, and debris. However, it will not protect the 
round from the elements for more than 72 hours 
at a time. Repackage unfired projectiles within 72 
hours and turn in to battalion ammunition sec- 
tion. Projectiles must be repackaged for vehicular 
transportation. Cannoneers No. 2 and 7 will un- 
package the M712 projectile (fig. 211.44) from its 
container as follows: 
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Figure 211.44. Unpackaging round from container. 


CAUTION 


Before unpackaging round from container, 
make a quick visual inspection of the projec- 
tile for obvious damage or other condition 
that would prevent use. If projectile appears 
not useable, replace cover and return to bat- 
talion maintenance. 


(a) Break and remove metallic seal wires (if 
present) located on center latch assembly on both 
sides of container, using a screwdriver or 
equivalent tool. 


(b) Depress manual relief valve (1). 


(c Release container latches (2), starting at 
the manual relief valve end, in pairs. Pull latch 
handle all the way up, remove barrel nut (T-bolt) 
(3) from recess in cover, and then pull all the way 
down. 


(4) Separate cover (4) from container body and 
place upside down on ground alongside the body. 


(e) Partially pull torquing rod (5) from rear end 
of tension mechanism. 


(f Turn torquing rod counterclockwise to 


release tension, then spin tension mechanism by 
band until it stops. 
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(g) Open stainless steel fin and wing preload 
bands (6). Remove and place in the container 
cover (fig. 211.45). 


CAUTION 


Do not let the projectile touch the ground or 
lay in water. Projectile may be placed on a 
tarpaulin or may be put down across the top 
of the open container. Water, dirt, or other 
materials entering projectile through 
wing/fin slots may cause projectile to fail 
during flight. Do not touch or grasp ogive 
when handling and loading projectile. 


(h) Cannoneers No. 2 and 7 should carefully 
remove projectile (7) from container by lifting it 
up and to the rear, using lifting straps (8) provid- 
ed on the projectile (fig. 211.45). 


(i) Place the projectile on a clean, dry surface. 
The projegtile should be shielded from direct 
sunlight, rain, dirt, and other debris. 
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Figure 211.45. Removing projectile from container. 


the container. 


(k) Keep the container and all packing 
materials for reuse or return complete container 
to battalion ammunition section. 


Gj) Remove lifting straps (8), and place them in | ( 


b. Inspection of M712 Projectile. Cannoneers 
No. 2 and 7 perform the following inspections 
immediately after the projectile is 
from its container. If a projectile is found to be 
unserviceable as a result of damage or other 
defects as described below, repackage the projec- 
tile in its original container; and return to 
battalion ammunition section. Attach a tag 
describing the defects. | 


(1) Inspect the window area of the nose cone to 
make sure that it is clean and that there are no 
cracks, fogging, indications of moisture on the 
inside of the window, or other damage. Clean a 
dirty window, using a clean wiping rag. Reject a 
projectile as unserviceable for any of the follow- 
ing reasons: 


(a) Window cannot be properly cleaned. 


(b) hey E 
moisture on the inside. 


(c) Window is cracked, broken, or badly gouged. 


(2) Inspect time and code switches to make 
sure that they are free of dirt and that all 
numbers and index marks are legible. Remove 
dirt, using a clean wiping rag. Reject a projectile 
as unserviceable for any of the following reasons: 


(a) Missing or broken switch dials. 


(b) Switch dials cannot be properly cleaned to 
make numbers and index marks legible. 


(c) Switches cannot be rotated freely when the 
firing codes are being set into the projectile. 


(3) Reject a projectile as unserviceable if the 
obturator has a crack or large gouge. 


(4) Inspect wing and fin slots to make sure that 
there is no dirt, debris, or other foreign matter in 
them. If slots are blocked, clean out with a small 
screwdriver, knife blade, or similar tool. 


(5) Inspect fins (fig. 211.46) to make sure that 
they are not in extended position. If they are, 
perform either (a) or (b) below to relatch fins. 
Reject projectile as unserviceable if fins cannot 
be relatched. 
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(a) If fin is only part way out, gently push fin 
back into its slot until it locks in place. 


(b) If fin is locked in extended position, insert a 
small screwdriver, knife blade, or similar tool into 
fin slot as shown. Depress locking pin with tool, 
and push fin forward at the same time to lock fin 
in retracted position. 


PUSH FIN WHILE 


DEPRESSING PIN. Ss 


DEPRESS PIN. 


LOCKING PIN 
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Figure 211.46. Inspecting fins. 


(6) Inspect the overall projectile to make sure 
that there is no caked-on dirt, excessive corrosion, 
loose items such as screws or access covers 
(Screws are loose if the head of the screw is higher 
than the surface around it.), or other damage. 
Remove dirt and foreign matter, using a clean 
wiping rag. Reject a projectile as unserviceable if 
there is excessive corrosion, loose items, or other 
damage. Minor rust, corrosion, gouges, or burrs 
on metal projectile body are acceptable. 


(c) Inspection of M823 Projectile. Since the 
M823 projectile will be reused many times, it will 
be rejected only for the following reasons: 

(1) Nose cone is cracked or broken. 


(2) One or more switches cannot be rotated or 
will not stay set to a number. 


(3) Severe damage to projectile body which 


could prevent it from being rammed or extracted 
and cause damage to the interior of the gun tube. 
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(4) Badly damaged or worn obturator which 
results in fallback. 


(5) Damaged base which prevents proper 
extraction. 


174.45. Preparation for Firing. 
WARNING 


"eil ав сопе in the gun tube must be free of 
grease before ramming. Oil or grease 
may permit projectile fallback. 


-After extracting an M712 projectile from a 
hot gun tube, forcing cone must be cleaned 
of melted plastic. Failure to do so may result 
in projectile fallback. Cleaning may be 
accomplished by firing another 155mm 
round if mission requirements permit or fir- 
ing a propelling charge alone. 


NOTE 


For training purposes, the M823 training 
projectile will be used instead of the M712 
projectile. All operational procedures which 
apply to the M712 also apply to the M823 
projectile. However, по live 

charges are used with the M823 training 
round. 


а. Unpeckage and inspect M712 or M823 


projectile (par. 174.44). 


b. The chief of section makes sure that the 


extractor assembly is set up and ready for use as 
deecribed in paragraph 174.47. 


с. After ing the round, cannoneer 


unpackaging 
No. 7 sets the time and code switches (fig. 211.47) 
using a screwdriver or the tang end of the M18 


Figure 211.47. Setting time and code switches. 


: fuze-setter wrench. The fire direction center 
announces this setting in the fire command in the 
same place as they usually send “time” for time 
or VT fuzes. This switch setting will always have 
five numbers. Switches will be set from left to 
right as seen when facing the nose of the projec- 
tile from the base of the round. The switches are 
circular dials that can be rotated clockwise or 
counterclockwise as many times as required 
without damaging the switches. The appropriate 
number on the switch must be aligned with the 
scribe line. 


d. The gunner sets the elevation of the gun 
tube between 250-500 mils for loading the 


projectile. 


WARNING 
The M712 projectile is not adaptable for use 
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with the current loading tray. Damage to 

projectile or injury to personnel could occur. 

e. Cannoneers No. 3 and 4 carry the prepared 
projectile to the howitzer. The chief of section 
rechecks the nose cone window and obturator 
cleanness. If necessary, they are wiped clean, 
using a clean wiping rag. 


f. Chief of section rechecks code and time swit- 
ches. If switches have not been set, or have been 
set incorrectly, he sets or corrects them at this 
time. The chief of section also verifies that the 
steel fin and wing retainer bands have ‘een 
removed. If the clamps have not been removed, 
he will have them removed. 


8. Cannoneers No. 3 and 4 insert the M712 
projectile into the powder chamber. Ramming 
and firing of M712 projectile is the same as for all 
other ammunition in this manual. 


174.46. Misfire and Checkfire Procedures 


The precautions and actions associated with 
misfires and checkfires are the same for the M712 
projectile as for other projectiles in this manual. 
See pages 212.17 through 212.19. 


174.47. Operation of Extractor Tool Assembly 
for Projectile, 155mm, M712 and М823 (figs. 
211.48 through 211.52) 


a. General. The extractor assembly is used to 
remove the M712 or M823 projectile from the 
weapon. The following procedures include setting 
up the extractor assembly in preparation for use 


INSERT INSERT 
SLEEVES SLEEVES 
EXTENDED RETRACTED 
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and breakdown procedures for stowage by 


cannoneer No. 1. 
5. Setup for Use. 


(1) Get wooden packing box containing 
extractor from ammunition truck, open box and 
remove extractor. 


(2) Inspect to make sure that the five insert 
sleeves (1) on the extractor assembly are 
retracted for use with an M114A2 howitzer as 
shown. 

(3) While standing at the rear, loosen drive nut 
(2) clockwise to middle white mark (of three). 


(4) Move brace (3) back. 


(RETRACTED 
POSITION) 
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Figure 211.48. Operation of extractor tool assembly for projectile, 156mm, M712 and M833 (view 1 of 5). 


FRONT 
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Figure 211.49. Operation of extractor tool assembly for projectile, 155mm, M712 and M833 (view 2 of 5). 
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(5) Loosen two strap assemblies (4 and 5). 
(6) Remove ratchet (6). 


(7) Disengage locking pin (7). 


(8) Extend telescoping solid and hollow shafts 
(8 and 9) until hole in solid shaft (8) aligns with 
hole (17) in hollow shaft (9). 


(9) Move alignment support (10) forward, mid- 
way between locking pin chain screw (11) and the 
two holes (12 and 13) at end of the hollow shaft 
(9). 


(10) Wrap chain holding locking pin (7) around 
hollow shaft (9) once. 


M109A1/A2/A3 SLOT M196 


(11) Insert locking pin (7) completely through 
both shafts (8 and 9) as shown, into hole (17). 


(12) Turn drive nut (2) counterclockwise until 
forward edge aligns with guide mark (white) on 
solid shaft (8). Use middle mark for M114A2 
howitzer. 

(18) Cock extractor assembly as follows: 


(а) Compress expansion ring (14) by squeez- 
ing tabs (15) together. | 


(b) Align cutout in retaining ring (16) with 


tabs (15) on expansion ring (14), and slide retain- 


ing ring forward over expansion ring. 


(EXPANDED POSITION) 


(SHOWN IN COCKED POSITION) 


GUIDE MARKS 
M114A2 


- * 


END OF SOLID SHAFT 
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Figure 211.50. Operation of extractor tool assembly for projectile, 156mm, M712 and M823 (view 3 of б). 
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Figure 211.51. Operation of extractor tool assembly for projectile, 156mm, M712 and M833 (view 4 of 5). 


c. Setup for Use Under Conditions of Poor 
Visibility. If the extractor assembly is being 
expanded under conditions of poor visibility, the 
alignment hole and shaft detent may be used as 
described below. 


(1) Disengage locking pin (1), and pull solid 
shaft (2) from hollow shaft (3). 


(2 Move alignment support (4) forward of 
the two holes (5 and 6) in hollow shaft (3). 


(8) Wrap chain holding locking pin (1) around 
hollow shaft (3) once. 


(4) Insert locking pin (1) in the alignment 
hole (11) (third hole from expansion ring (8)). 


(6) Insert solid shaft (2) in hollow shaft (3), 
and rotate until alignment detent in end of solid 
shaft rests against locking pin (1). 


(6 While holding both shafts to prevent 
them from turning or sliding, remove locking pin 
(1) from alignment hole (11) and insert locking pin 
completely through next hole (12) to lock both 
shafts in extended position. 


(7) Turn drive nut (7) counterclockwise until 
forward edge aligns with guide mark (white) on 
solid shaft (2). Use middle mark for M114A2 
howitzer. 


(8) Cock extractor assembly as follows: 


(a) Compress expansion ring (8) by squeezing 
tabs (9) together. | 


(b) Align cutout in retaining ring (10) with 
tabs (9) on expansion ring (8), and slide retaining 
ring forward over expansion ring. 


Figure 211.52 Operation of extractor tool assembly for projectile, 156mm, M712 and M823 (view 5 of 5). 
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d. Breakdown for Stowage. 


(1) disse bean re abe pda ie 
telescoping solid and hollow shafts (2 and 3) to 
retracted position. 


(2 Unwrap chain holding locking pin (1) from 
around hollow shaft. 


(3) Insert locking pin (1) completely through 
solid shaft (2) and hollow shaft (3). 


(4) Remove ratchet (5), and guide ratchet 
handle through the slot іп alignment support (4). 


(6) Strap ratchet (5) to hollow shaft (3), using 
the strap assemblies (6 and 7) provided. 


(6) Slide brace (8) forward until it touches end 
of ratchet handle. Turn drive nut (9) 
counterclockwise until brace (8) is. held firmly 
against ratchet handle. 


(7) Check to see if extractor assembly is 
cocked. If it is not cocked, perform the following: 


(a) Compress expansion ring (10) by 
squeezing tabs (11) together. 


(b) Align cutout in retaining ring (12) with 
tabs (11) on expansion ring (10), and slide 
retaining ring forward over expansion ring. 


(8) Stow extractor assembly in wooden 
packing box. 


17448. Unloading an M712 or M823 Projectile 


CAUTION 


Do not use bell rammer to unload the M712 
or M823 projectile. 


а. Removal of Primer and Propelling Charge. 


(1) Assistant gunner removes primer and 


cannoneer No. 3 removes propelling charge as 
prescribed in this manual. 


(2) Gunner elevates/depresses gun tube to 
approximately 300 mils. 


b. Unloading M712 or M823 Projectile (fig. 
211.53.) Cannoneer No. 1 unloads M712 or M823 
projectile following the steps listed below. 


(1) Obtain extractor assembly. 


(2) Check to see if extractor assembly is cocked. 
If expansion ring is cocked, proceed to (3) below; 
otherwise, cock extractor assembly as follows: 


(a) Compress expansion ring by squeezing 
tabs together. 


(b) Ahgn cutout in retaining ring with tabs 
on expansion ring, and slide retaining ring 
forward over expansion ring. 


ARD 83-0621} 


Figure 211.58. Unloading M712 or M823 projectile. 
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(3) Insert extractor assembly through breech 
ring assembly until forward end makes contact 
with base of projectile. Push extractor assembly 
firmly against projectile until expansion ring is 
seated in the basc of the projectile. Pull on extrac- 
tor assembly to make sure that it is engaged with 
projectile. If extractor assembly did not engage, 
remove it. from gun tube and repeat procedures іп 
steps (2) fa) nd (bh) and this step. 


(4) Turn extractor. drive nut (1) counter- 
clockwise by hand until brace (2) touches and is 
centered across face of breech ring assembly. 


(5) Connect ratchet (3) to end of drive nut. Set 
ratchet to OFF, and turn ratchet 
counterclockwise until projectile is pulled free of 
forcing cone. Remove ratcher from drive nut. 


(6) Let projectile and extractor assembly slide 
slowly out of gun tube until base of projectile has 
passed through breech ring assembly. Projectile 
will have to be raised slightly to pass obturator 
over Swiss groove. 
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(7) Release extractor assembly by squeezing 
tabs on expansion ring. 


(8) Cannoneers No. 3 and 4 remove the projectile 
from howitzer, being careful not to strike plastic 
nose cone, and pass it to cannoneers No. 2 and 7 
who repackage the projectile. If the projectile has 
been unloaded from a hot gun tube, remove it to a 
safe distance from personnel; and notify EOD for 
disposal. 


174.49. M712 Ammunition Prepared for Firing, 
but Not Fired, and M823 Repackaging 


a. General. M712 projectiles that have been 
unpackaged, but not fired, will be repackaged 
within 72 hours and returned to battalion 
ammunition section for further disposition. Long 
exposure of the projectile to sunlight and other 
elements may cause it to fail. Code and time 
switch settings made during preparation need not 
be reset. A projectile that has been unloaded from 
а weapon as a result of a misfire or checkfire will 
be repackaged as described below, as will an 
M823 trainer after use. 
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Figure 211.54 Repackaging of the M712 or M823 projectile (view 1 of 2). 
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b. Repackaging Projectile (figs. 211.54 and 
211.55). Cannoneers No. 2 and 7 repackage the 
M712 or M823 projectile as follows: 


(1) Using wiping rag, wipe all loose dirt and 
moisture from projectile. 


(2) Locate original container. If container has 
become unserviceable, replace it. If original 
container cannot be found or has been replaced 
for unserviceability, make sure that markings on 
replacement container match markings on projec- 
tile. If not, return to battalion ammunition 
section for remarking. 


(3) Install projectile into container as follows: 


(a) Check red decals at nose end of container 
halves for matching numbers to assure match of 
halves. Remove lifting straps. Also remove fin 
and wing preload bands from container. 


CAUTION 
Make sure that all four fin and wing preload 
bands securely engage fins and wings. 
(b) Install fin and wing preload bands (1) on 
projectile. 
(c) Install lifting straps (2) on projectile. 


(d) Lift projectile, and position over opened 
container. 


(e) Carefully lower projectile, guiding nose 
cone into retainer ring (3) in the container. 


(f Using torquing rod (4) turn tension 
mechanism clockwise as far as possible to snug 
projectile into the retainer ring. Put rod in holes 
in mechanism as close to horizontal as possible to 
avoid interference with stops inside cover. 


(g) Be sure that desiccant and protective bag 
are placed inside container. 


(h) Place container cover on container body in 
such a manner that the inside cradles are aligned 
and the manual relief valve (5) and the humidity 
indicator card are at the rear end of the container. 


(i) Starting on the end opposite the humidity 
indicator card, straddle container, place T-bolts in 
cover recesses, and close corresponding left and 
right side latches (6) at the same time in pairs. 


174.50. M712 Projectile Maintenance 


Humidity indicators on packaged M712 projec- 
tiles must be monitored for humidity every 90 
days, as a minimum. If relative humidity in the 
container is 40 percent or greater (40 percent 
sector of humidity indicator card is not blue), 
follow instructions in paragraph 174.44a. 
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Figure 211.55. Repachaging of the M712 or M823 projectile (view 2 of 2). 
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CHAPTER 6 


SHIPMENT AND LIMITED STORAGE AND DEMOLITION OF 
MATERIEL TO PREVENT ENEMY USE 


Section |. SHIPMENT AND LIMITED STORAGE 


175. Domestic Shipping Instructions 


a. Preparation for Shipment іп Zone of 
Interior. When shipping the 155-mm howit- 
zer M114, M114A1, or M128A1 interstate or 
within the zone of interior, the officer in 
charge of preparing the shipment will be 
responsible for furnishing the weapons to 
the carriers for transport in a serviceable con- 
dition, properly cleaned, preserved, peinted, 
and lubricated as prescribed in TB 9-299/1. 

b. Responsibility for Removal of Preserva- 
tives Before Shipment. Personnel withdraw- 
ing weapons from a limited storage status 
for domestic shipment must not remove pre- 
servatives other than to insure that the weap- 
ons are complete and serviceable. If it has 
been determined that preservatives have been 
removed, they must be restored prior to 
domestic shipment. The removal of preserv- 
atives is the responsibility of depots, ports, 
and field installations receiving the ship- 
ments. 

c. Preparation for Shipments to Ports. 

(1) Inspection. All weapons destined 
for oversea use will be inspected, 
prior to shipment, in accordance with 
TB ORD 385. 

(2) Processing for shipment to ports. 
All weapons destined to ports of 
embarkation for oversea shipment 
will bs further processed in ac- 
cordance with TB 9—299/1. 

(8) Marking of arctic-lubricated mate- 
riel. It will be the responsibility of 
the office in charge of the organi- 
zation performing arctic lubrication to 
insure that the equipment is marked 


as prescribed in SR 746-80-10. It 
wil be the responsibility of the of- 
fice in charge of the organization 
shipping arctic-lubricated equipment 
to insure that each item is so 
marked. Unit commanders of using 
organizations will insure that such 
markings are not obliterated while 
the equipment is arctic lubricated. 
When the equipment is deprocessed 
of this special lubrication, such mark- 
ing will be immediately and thor- 
oughly obliterated. 

d. Army Skipping Documents. Prepare all 
Army shipping documents accompanying 
freight in accordance with AR 725-50. 

e. Equipment Log Book. During trans- 
fer or shipment, place the equipment log 
book in the weapons records and publications 
cover and store in the tool chest. 


176. Limited Storage Instructions 


a. General. 

(1) Weapons received already processed 
for domestic shipment need not be 
reprocessed unless the inspection per- 
formed on receipt of weapons re- 
veals corrosion, deterioration, etc. 

(2) Completely process weapons if the 
processing data recorded on the tag 
indicates that weapons have been 
rendered ineffective by operation, 
freight shipping damage, or upon 
receipt of weapons directly from 
manufacturing facilities. 

(8) Weapons to be prepared for limited 
storage must be given a limited 
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technical inspection and processed 
as prescribed іп TB 9-299/1. 

b. Receiving Inspections. 

(1) Report of weapons received for stor- 
age in a damaged condition or im- 
properly prepared for shipment will 
be made on DD Form 6, in accord- 
ance with AR 700-58. 

(2) When weapons are inactivated, they 
will be processed in accordance with 
type I as prescribed in TB 9-299/1. 
Standby storage will normally be 
handled by ordnance maintenance 
personnel only. 

(3) Upon receipt of weapons, they must 
be inspected and serviced as pre- 
scribed in paragraphs 8 through 
10. Perform a systematic inspection 
and replace or repair all missing or 
broken parts. If repairs are beyond 
the scope of the unit, and the weap- 
ons will be out of service for an ap- 
preciable length of time, store weap- 
ons in & limited storage status and 
attach a tag to the weapons specify- 
ing the repairs needed. The report 
of these conditions will be submitted 
by the unit commander for action by 
àn ordnance maintenance unit. 

c. Inspections During Storage. Perform a 
visual inspection perjodically to determine 
geheral condition. If corrosion is found on 
any part, remove the rust spots, clean, paint, 
and treat with the prescribed preservatives. 


Note. Touchup painting will be in accordance with 
TM 9-218. 


d. Removal From Limited Storage. 

(1) If the weapons are not shipped or 
issued upon expiration of the lim- 
ited-storage period, they may either 
be processed for another limited 
storage period or be further vreated 
for stand-by storage (weapons in- 
activated for periods in excess of 90 
days up to 8 years) ° by ordnance 
maintehance personnel. 

(2) If weapons to be shipped will reach 
their destination within the limited- 
storage period, they need not be re- 
processed upon rémoval from stor- 
age unless inspectien -reveals it to Фе 
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necessary according to anticipated 

in-transit weather conditions. 

Note. All weapons being resissued through 
the depot supply system to troops within the 
continental limits of the United States must 
meet the requirements of TB ORD 385. This 
is NOT required for so-called reissues, ex- 
changes, or redistribution among troop units, 
where the depot supply system is not in- 
volved. 

(8) Deprocess weapons in accordance 
with TB 9-299/1 when it has been 
ascertained that they are to be 
placed into immediate service. Re- 
move all corrosion-preventive com- 
pounds and thoroughly lubricate as 
prescribed in paragraphs 64 through 
66. Inspect and service weapons as 
prescribed in paragraphs 8 through 
10. 

(4) Repair and/or replace all items 
tagged in accordance with 06(8) 
above. | 

e. Storage Site. The preferred type of stor- 
age for the weapon is under cover in open 
sheds or warehouses whenever possible. When 
it is necessary to store weapons outdoors, 
protect against the elements as-prescribed in 
TB ORD 879. 


177. Loading the 155—mm Towed Medium 
Howitzer M114 and MI14AÀ, or the 
155—mm Auxiliary Propelled Towed 
Medium Howitzer M123A1 on 
Rail'oad Cors 

a. Preparation. 

(1) When weapons are shi by rail, 

every precaution must taken to 

see that they are propenly loaded 

and securely fastened and blocked 

to the floor of car. АП materiel nor- 

mally carried ‘on the carriage will be 

thoroughly cleaned, preserved, pack- 

ed (boxed or crated), labeled, and 

securely blocked and strapped dur- 
ing transit. 

(2) Prepare weapons for rail shipment 

in accordance with paragraph 175. 

In addition, take the following pre- 

cattions. 
(a) Apply the handbrakes after the 
weapon has been finally spotted 


(5) 


(с) 


оп the freight car. Тһе weapons 
must be loaded on the car in such 
а manner as to prevent the car from 
carrying an unbalanced load. 
Increase tire pressure slightly 
higher than normal for rail ship- 
ment, except in cases where ship- 
ment is to be exposed to extreme 
hot-weather conditions. 

For rail shipment, the howitzer 
must be placed in normal travel- 
ing position by connecting the apex 
of the traveling lock to the bot- 
tom of the cylinder yoke and se- 
curing by the traveling lock pin. 
Close and lock the trails by means 
of the trail lock. 


(3) When shipping the M128A1 auxili- 
ary propelled howitzer, the follow- 
ing procedure must also be used: 


(a) 


(b) 


Disconnect the hydraulic motors 
from the wheel drive units (para- 
graph 106) and coat the un- 
painted surfaces with automotive 
grease. Cover the coated surfaces 
with two pieces of 6 x 6 inch 
barrier material and secure with 
two pieces of 1 x 12 inch pressure 
sensitive tape. Prepare two wood 
blocks 8/4 x 6 x 12 inches and drill a 
8-8/8 inch hole in the center. 
Drill four 5/16-inch diameter 
holes equally spaced to match 
the holes in the hydraulic motor 
in each block. Secure the blocks to 
the motors with eight 5/16 x 2 
carriage bolts and eight 5/16- 
inch nuts. Strap the hydraulic 
motors to the trails in back of the 
recoil mechanism with four 
pieces of 0.200 x 3/8 x 75 inches 
steel strapping. 

Remove the wheel drive units 
(par. 106) and install the axle 
hub cover assembly (fig. 88) on 
the pilot ring. Coat the unpainted 
surfaces with automotive grease 
and wrap coated surfaces with three 
square feet of barrier material 
secured in place with 1 x 72 inch 
pressure-sensitive tape. Secure 
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the locks on the wheel drive unit 
with 1 x 18 inch pressure sensi- 
tive tape. Fabricate a wooden con- 
tainer as shown in figure 212, place 
drive unit in container, and close 
and strap in accordance with style 
two box in TM 9-200. 

(c) Remove the caster assembly (par. 
89d(8)). Preserve the caster as- 
sembly as indicated in TB 9—299/1. 
Fabricate a style 2 wooden contain- 
er 29-1/8 x 21-1/2 x 14 inches in- 
side dimensions as shown іп ТМ 9- 
200. Place caster assembly in con- 
tainer, block to prevent movement, 
close and strap in accordance with 
style two box іп TM 9-200. 

(d) Secure the control stick assembly 
tightly with a 1 x 60 inch piece of 
filament tape. 

(e) Immobilize the trail jack assembly 
by placing a 1 x 50 inch piece 
of filament tape over the base as- 
sembly of the jack. 

(f) Process the gasoline engine in ac- 
cordance with TB 9-299/1. Se- 
cure the engine cover in place 
with a 1 x 36 inch piece of fila- 
ment tape. Protect the instru- 
ments on the instrument panel 
with a 4 x 12 x 1/4 inch plywood 
board secured with a 1 x 30 inch 
piece of filament tape. 

(g) Immobolize all loose hoses with 
one-inch filament tape. 

(Л) Place the packing box containing 
basic issue items on the trails di- 
recently behind the breechblock. 
Place the two packed wheel drive 
unit boxes side by side on the 
above box and the caster assembly 
box on top of the wheel drive 
unit boxes. Securely strap the 
‘boxes to the trails with three 
pieces of 0.015 x 1 x 190 inches 
of steel strapping. 

b. Types of Cars. Ins cuctions contained 
herein pertain to the loading of weapons in 
boxcars (cars equipped with side or side and 
end doors); gondola (an open top car hav- 
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ing fixed sides, fixed or drop ends and solid 
bottom); and flatcars (cars with wooden 
floors laid over sills and without sides or 
ends but equipped with stake pockets). 

е. Method of Loading Weapons on Freight 
Cars. When suitable hoisting equipment is 
not available for loading weapons on or sub- 
sequent unloading from a flatcar, gondola, 
or boxcar, an end ramp must be used. Con- 
struction of an improvised end ramp and 
methods of loading weapons are described in 
TM 9-200. 


d. Loading Rules. For general loading 
rules pertaining to rail shipment of ordnance 
weapons, refer to TM 9-200. 


Warning: The height and width of vehicle 
when prepared for rail transportation must 
not exceed the limitations indicated by the 
loading table as prescribed in TM 9-200. 
Whenever possible, local transportation offi- 
cers must be consulted about limitations of 
particular railroad lines to be used for the 
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NOTE: ITEM REFERENCE NUMBERS 
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movement to avoid delays, danger, or damage 
to equipment. 


178. Blocking the 155—mm Towed Medium 
Howitzer M114 апа M114A1, or the 
155—mm Auxiliary Propelled Towed 
Medium Howitzer M123A1 for Rail 
Shipment 


a. General. АП blocking instructions 
specified herein are minimum and are in ac- 
cordance with Association of American 
Railroads “Rules Governing the Loading of 
Commodities on Open Top Cars.” Addi- 
tional blocking may be added as required 
at the discretion of the officer in charge. 
Double-headed nails may be used if avail- 
able, except in the lower piece of twopiece 
cleats. All item reference letters given be- 
low refer to the details and locations as shown 
in figures 218 and 214. 

b. Brake Wheel Clearance. Load weapons 
on cars with a minimum clearance of at least 
4 inches below and 6 inches above, behind, 


. j” 


DETAIL 2 
BOTTOM CARRIAGE BLOCKING 
ORD F9010 


Figure 813. Method of blocking 155—mm cannon on carriage M1A1 for rail shipment. 
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|APRX 4. DEG 
WELL-TYPE STAKE DETAIL 7 
POCKET LASHING DETAN OF WHEEL TIE PLATE METHOD OF WHEEL STRAPPING ORD Ғ9018 
Figure 214. Method of blocking 155-тт cannon on carriage M1A1 for 
rail shipment—blocking detailn. 
and to each side of the car brake wheel (fig. d. Cushioning Material. Locate suitable 


218). Increase clearance as much as is con- 
sistent with proper location of load. 

Note. Weapons should be laterally spotted on car 
so that wheels are centered between stake pockets in 
order that wheel strapping (below) provides uniform 
cross- wiring. 

e. Chock Blocks (6 x 8 x 24, 4 Required 
per Weapon). Locate the 45^ surface of 
blocks against the front and rear of each 
wheel. Blocks are to be positioned in such 
a manner as to allow flush application of 
wheel side cleats (e below) when nailed to 
chock blocks. Nail heel of blocks tocar 
floor with three forty-penny nail sand toe- 


nail both sides of block to car floor with 


two fortypenny nails each. 


Note. Filler cleats may be used between chock 
blocks and side cleats to centrally locate the chock 
block against tires. These cleats are not shown in fig- 
ure 213. Chock blocks may be cuf from timbers (or 
railroad ties when available) as shown in figure 215. 


cushioning material such as waterproof pa- 
per, burlap, etc., between tires and cleats. 
The cushioning material must protrude be- 
yond cleats at floor and above cleats. 


e. Wheel Stde Cleats (2 x 8 Lengths to 
Suit, Two Required per Weapon). Locate 
cushioning material (d above) against tires 
and locate and nail cleats to chock blocks 
with tenpenny nails at each end (See Note 
in с above). 


f. Floor Side Cleats (2 xz 4 Lengths to 
Suit, Four Required per Weapon). Locate 
two floor side cleats against each side cleat 
with cushioning material protruding under- 
neath cleat. Nail lower cleats to car floor 
with thirtypenny nails, staggered and upper 
cleats to lower cleats and car floor with forty- 
penny nails, staggered. 
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A CUTTING LINES 


METHOD OF MARKING TIMBER 
ра CUTTING CHOCK BLOCKS 


CHOCK BLOCK “2” 


RA PD 115824D 


Figure 215. Cutting chock blocks from timbers. 


0. Supports (Two Required per Weapon). 
Construct supports as shown in detail 4, fig- 
ure 214. Height of supports must be 1 
inch higher than the distance between car 
floor and under front trail of bottom carri- 
age to partially relieve weight from the tires. 
Jack up the weapon and locate one support 
under each trail of bottom carriage (detail 
2, fig. 213). Lower weapon onto supports 
and nail each base of support to car floor 
with fortypenny nails. 

Nete. If floor of car is not in excellent condition 
at point of support contact, sufficient planking must 
first be laid laterally on car floor. Height of supports 
will then be measured to suit added planking. 

h. Trail Blocking. 

(1) Tratl cleats (2 х 4 18, two re- 
quired per weapon). Locate one 
cleat lengthwise of car against each 
side of trai] under lifting handles. 
Nail cleats to car floor with thirty 
penny nails through each cleat stag- 
gered. 

(2) Lunette strapping. Locate a 1-1/4 
x 0.85 hot-rolled steel strap through 


lunette eye and secure to ear floor 
with large headed nails. 


(8) Lunette cleats (2 x 4 x 16, five 
required per weapon). Locate two 
cleats on each side of lunette length- 
wise of car on top of strapping. 
Nail lower cleats to car floor with 
thirtypenny nails, staggered and up- 
per cleats to the lower cleats and 
car floor with fortypenny pais, 
staggered. Locate one cleat across 
the top of lunette and nail each end 
to upper cleats with thirtypenny nails 
in each end. 


i. Stakes (4 5 x 48, Two Required per 
Weapon For Flatcar Blocking). Cut one end 
of stake so as to wedge into stake pockets. 
Locate wedged end of stakes in stake pock- 
ets on each side of flatcar, one-third the dis- 
tance from end of trail to center of wheels. 
Drive one fortypenny nail into each stake di- 
rectly below, with head clinched over out- 
side of stake pocket. 
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j. Flatear Strapping (No. 8 Gage Black 


Annealed 


Strength). 


Wire or Wires of Equivalent 


Nete. For gondola or boxcar blocking, strapping 
will not be required; see k below. 
(1) Wheel strapping. 
(a) Remove two upper stud nuts from 


(b) 


(e) 


(d) 


each wheel. Screw the wheel tie 
plate into correct position for tie 
cables (detail 7, fig. 214). Install 
stud nuts and tighten securely. 
Cut four strands of wire to length 
required according to the location 
of stake pockets. Twist—tie these 
wires together to form a single 
cable. Pass the cable through the 
wheel tie plate for a length beyond 
half the distance to stake pocket. 
Pass the other end of cable through 
a stake pocket rearward of wheel 
and form a 6-іпеһ loop in end, 
winding each of the four wires 
tightly around the cable a few 
turns (detail 7, fig. 214). Make 
certain the loop is positioned well 
above the free end of cable. Pass 
the free end of cable through this 
loop, hand tight, and again wind 
end of each wire around cable 
tightly. Insert end of a tighten- 
ing tool and random length 2 x 
2 cleat at approximate center of 
cable and twist-tie just taut 
enough to remove all slack. With- 
draw tightening tool, leaving cleat 
in cable for tightening cable dur- 
ing transit. 

Form another cable and pass end 
through the other front wheel 
tie plate, crossing initial cable. 
Pass other end of cable through a 
stake pocket forward of wheel. 
Complete and twist—tie as described 
above. 

Repeat above operations for the 
other wheel. 


Note. During transit, cables will be 


checked for looseness and retightened, if 
necessary, by train регёойне!. 


(6) Cables are passed through stake 


pockets so that the cable loop lies 
against the car frame. А short 
stake driven into each stake pocket 
will protect the cable loop from chaf- 
ing and loosening. (These stakes 
are omitted in fig. 218.) If flatcars 
are received where flooring is flush 
against the top of the well—type 
stake pockets, a loop of cable is 
passed through the stake pocket, 
and a short cleat about 2 x 4 x 
18 is inserted in the loop below 
the stake pocket. Subsequent 
tightening of the cable will cause 
it to draw the wooden cleat securely 
against the bottom of stake pocket 
(detail 6, fig. 214). 


(2) Trail strapping. 


(a) 


(5) 


Wrap some form of cushioning 
material around trail where con- 
tact is to be made with cable (fig. 
218). 

Cut four strands of wire to length 
required according to the location 
of stake pocket. Twist-tie these 
wires together to form а single 
cable. Pass one end of cable around 
left trail and down beyond half 
the distance to stake pocket. Pass 
the other end of cable through 
stake pocket and up to meet the 
other end of the cable. Complete 
and twist-tie as described in (1) 
(b) above (fig. 218). 


(c) Repeat above operation for the 


right trail, attaching cable to op- 
posite side of car stake pocket. 


k. Gondola or Boxcar Strapping. 


(1) Trai strapping. 


(a) 


Locate one piece of 1-1/4 x 0.035 
hot-rolled steel strap on top of 
cushioning material across the top 
of trails and coil around steel 
anchor plates as shown in detail 1, 
figure 214. Secure by nailing 
anchor plates to car floor with not 
less than 6 twentypenny nails, (dou- 
ble-headed nails preferred). 


(b) As an alternate method of secur- 
ing trails, substitute a cable (con- 
sisting of four strands of No. 8 
gage block annealed wire or wires of 
equivalent strength) for steel 
strapping. Pass cables uround 
trails (detail 8, fig. 214) and 
around cleat (2 x 4 x 18). Lo- 
cate cleats lengthwise of car and nail 
to car floor with four thirtypenny 
nails in each cleat. Bring both 
ends of cable together ав рге- 
scribed in j(1)(b) above (detail 
1, fig. 214). 


(2) Bottom carriage strapping. Locate 
one piece of 1-1/4 x 0.035 hot- 
rolled steel strapping through each 
hole in brackets on the front of the 
bottom carriage. Strapping is to be 
secured to car fioor as prescribed 
for trail strapping ((1) above). 


Note. Insert some form of cushioning 
material between edges of holes and strapping 
to prevent strapping from being cut by the 
sharp edge of brackets. 


Section ПІ. 


180. General 


a. Destruction of the 155-mm howitzer М1 
and related materiel when subject to cap- 
ture or abandonment in the combat zone, will 
be undertaken by the using arm only when, 
in the judgment of the unit commander con- 
cerned, such action is necessary in accord- 
ance with orders of, or policy established by, 
the Army commander. 

b. The information which follows is for 
guidance only. Some of the procedures out- 
lined required the use of explosives and in- 
cendiary grenades which normally may not 
be authorised items for the howitzer and car- 
riage. The issue of these and related mate- 
rials, and the conditions under which de- 
struction will be effected, are command de- 
cisions in each case, according to the tactical 
situation. Of the several means of destruc- 
tion, those most generally applicable are: 
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179. Marking 


a. Identification marking wiil be stamped 
on metal tags after which tags will be dipped. 
in ordnance yellow paint, and securely at- 
tached with soft wire to the mount and gun 
trail of each weapon. Marking will consist of 
nomenclature, stock number, gross weight, 
cubage, shipping dimensions, name of con- 
tractor, and contract number. 

b. Processing directive (identifying num- 
ber), symbol of installation performing pro- 
cessing, and date processed, will be stenciled 
with gasoline-soluble white or yellow paint 
on the gun shield and trail. 

c. The complete coded oversea address will 
be stenciled on the front of gun shield and 
on one side of gun carriage with gasoline- 
soluble paint (white or yellow on olive drab 
surfaces). The stenciling will be in letters 
not more than 1-1 inches or less than 
8/4-іпеһ high. An equilateral triangle (ord- 
nance yellow) not more than 8 inches or less 
than 1-1/2-inches high will be stenciled on 
each vehicle adjacent to the oversea address. 

d. Boxed items will be marked for identi- 
fication in accordance with TM 9-200. 


DEMOLITION OF MATERIEL TO PREVENT ENEMY USE 


Mechanical .......----- -Requires axe, pick mattock, 
sledge, crowbar, or 
similar implement 

Burning ....- КАИС СА Requires gasoline, oil, 
incendiary grenades, or 
other inflammables. 


Demolition .........-.- -Requires suitable explosives 
or ammunition. 

Gunfire ..........----- Includes artillery, machine 
guns, rifles using rifle 
grenades, and launchers 
using antitank rockets. 
Under some circum- 
stances, hand grenades 
may be used. 


In general, destruction of essential parts, fol- 
lowed by demolition, will render the howit- 
zer and related materiel and equipment use- 
less. However, selection of the particular 
method of destruction requires imagination 
and resourcefulness in the utilization of the 
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facilities at hand under the existing condi- 
tions. Time is usually critical. 

c. If destruction to prevent enemy use is 
resorted to, the materiel must be so badly 
damaged that it cannot be restored to a us- 
able condition in the combat zone either by 
repair or cannibalization. Adequate destruc- 
tion requires that all parts essential to the 
operation of the materiel, including essential 
spare parts, be destroyed or damaged be- 
yond repair. However, when lack of time 
and personnel prevents destruction of all 
parts, priority is given to the destruction 
of those parts most difficult to replace. 
Equally important, the same essential parts 
must be destroyed on all like materiel so 
that the enemy cannot construct one complete 
unit from several damaged ones. 

d. If destruction is directed due consider- 
ation should be given to: 

(1) Selection of a point of destruction 
that will cause greatest obstruction 
to enemy movement and also pre- 
vent hazard to friendly troops from 
fragments or ricocheting projectiles 
which may occur incidental to the 
destruction. 

(2) Observance of appropriate safety 
precautions. 


181. Destruction of Sighting and Fire— 
Control Instruments and Equipment 


All items of sighting and fire-control in- 
struments and equipment, especially such 
items as telescopes, fire control quadrants, 
binoculars, and similar items are costly, dif- 
ficult to replace, yet relatively light, hence, 
they should be conserved and evacuated 
whenever practicable. In the event evacua- 
tion is impracticable, the equipment will be 
destroyed completely; all optical elements 
and mountings will be smashed, and firing 
tabies, trajectory charts, and inflammable 
items will be burned. 


182. Destruction of Howitzer and Carriage 


a. General. If time, personnel, and ma- 
terials are available, the destruction of the 
carriages should be accomplished іп conjunc- 


tion with the destruction of the howitzer by 
means of demolition materiels or gunfire (6 
and с below). If time, personnel, or mater- 
ials are limited, priority should be given to 
the destruction of the barrel, breech, and re- 
coil mechanism by means described in d be- 
low. Pneumatic tires should be destroyed in 
conjunction with the howitzer and carriage 
as described in paragraph 184. 


Warning: The cylinders of the recoil mech- 
anism are charged with nitrogen at a pres- 
sure of 1,500 psi; hence, no attempt should be 
made to smash them with a sledge or similar 
implement. If smashed, the high pressure gas 
may escape with explosive force and cause 
injury to personnel.in the immediate vicinity. 


b. Method No. 1—by Demolition. Planning 
for simultaneous detonation, prepare and place 
the charges of EXPLOSIVE, TNT using 1-1Һ 
blocks or equivalent together with the neces- 
sary detonating cord to make up each charge) 
as indicated below: 


15-Ib ........ Insert the charge into the chamber. 

1-Ib ........- Place the charge between the recupera- 
tor and counterrecoil cylinders. 

1-lb ......... Place the charge on top of the elevating 
worn wheel housing. 

1-Ib ......... Place the charge on top of the travers- 
ing worn wheel housing. 

6b _______._ Place the charge on the axle adjacent 
to the left wheel. 

b-Ib ........- Place the charge on the axle adjacent to 
the right wheel. 


Connect these charges for simultaneous de- 
tonation with detonating cord. Before clos- 
ing the breechblock, insert an object such as 
a hammer handle in the breech opening to 
prevent damage to the detonating cord due 
to full closing of the breechblock. Plug the 
muzzle tightly with any available material, 
such as rags or mud, to a distance of about 
one foot. For methods of detonating these 
charges, see paragraph 183. The danger zone 
is approximately 250 vards.  Elapsed time: 
about 10 minutes. 

c. Method No. 2 — by Gunfire. This 
method cannot be relied upon to destroy the 
same parts of all weapons and carriages or 
to produce the same degree of destruction. 


From an adjacent weapon, fire on the how- 
itzers to be destroyed. Several direct hits will 
be necessary. Unless evacuated, destroy the 
last howitzer and carriage by the best means 
available. Elapsed time: about 8 minutes. 


Caution: Firing at ranges of 500 yards or 
leas should be from cover. 


d. Howitzer (Breech, Barrel, 
Mechanism Only). 

(1) Method no. 1 — with demolition 
charges. Perform the operations as 
indicated in. b above but exclude the 
charges placed on top of the elevating 
worm wheel housing, on top of the 
traversing worm wheel housing, and 
on the axles. Elapsed time: about 
5 minutes. 

(2) Method no. 2—by gun fire with 
HE ammunition. With the howitzer 
at 0? elevation, open drain plugs on 
the recoil mechanism and allow re- 
coil fluid to drain. It is not neces- 
sary to wait for the recoil fluid to 
drain completely before processing as 
follows: 

(a) Jam a fuzed HE shell into the 
muzzle end of the howitzer and 
load the howitzer with a fuzed HE 
shell (fuze set “SQ”), propelling 
charge, and primer. 

(8) As an alternative to (a) above, re- 
move the safety pin from an HE 
antitank rifle grenade or an HE 
antitank rocket. Then insert the 
grenade or rocket into the bore 
through the breech end of the wea- 
pon with the nose pointing toward 
the breech. The grenade or rocket 
must be centered in the tube us- 
ing rags, earth, or any similar ma- 
terial. The nose of the grenade 
or rocket should be about 80 
inches forward of the origin of 
rifling. Next, load the howitzer 
with an unfuzed HE shell, propel- 
ling charge, and primer. 

Caution: Exercise extreme cau- 
tion in handling the armed grenade 
or rocket. 


and Recotl 
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(c) Fire the weapon from cover using 
a lanyard about 100 feet long. 
The danger zone is approximately 
800 yards. Elapsed time: about 8 
minutes. 

(8) Method no. 
grenades. 

(a) With the breech clolsed and the 
howitzer at approximately 5° ele- 
vation, insert 10 unfuzed incendiary 
grenades end to end, midway in 
the tube. Ignite the 10 grenades 
by means of an eleventh опе 
fitted with a length of safety fuze 
to give a 15-second delay. The 
metal from the grenades will fuze 
with the tube and fill the grooves 
and also fuze the breechblock to 
the tube. 

(b) Place an incendiary grenade be- 
tween the recuperator and counter- 
recoil cylinders. This grenade 
should be fitted with at least five 
feet of safety fuze. Ignite and take 
cover; gas at a pressure of 1,500 
psi will be released when the cylin- 
der is burned through (See Cau- 
tion in par. 188). Safety fuze 
burns at the rate of one foot in 
80 to 45 seconds; test before using. 
Elapsed time: about 4 minutes. 


183. Priming and Detonation Demolition 
Charges 

Charges should be connected for simul- 
taneous detonation with detonating cord, 
Provide for dual priming to minimize the 
possibility of a misfire. For priming, either 
a nonelectric blasting cap crimped to at least 
five feet of safety fuze (safety fuze burns 
at the rate of one foot in 30 to 45 seconds; 
test before using)), or an electric blasting 
cap and firing wire may be used. Safety 
fuze, which contains black powder, and blast- 
ing caps must be protected from moisture at 
all times. The safety fuze may be ignited 
by a fuze lighter or match before taking 
cover; the electric blasting cap requires a 
blasting machine or requivalent source of 
electricity and is fired after taking cover. 
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Caution: Keep the blasting caps, detonat- 
ing cord, and safety fuze separated from the 
charges until required for ce. 


Nete. For the suceessful execution of methods of 
destruction involving the use of demolition materials, 
all personnel concerned will be thoroughly familiar 
with the provisions of FM 5-25. Training and care- 
ful planning sre essential. 


184. Destruction of Pneumatic Tires 


a. General. An attempt must always be 
made to destroy pneumatic tires even if time 
will not permit destruction of the remainder 
of the carriage. The destruction of tires by 
means of incendiary grenades should be ac- 
complished in conjunction with the destruc- 
tion of the weapon (par. 182). 


b. Method No. 1—With Incendiary 
Grenades. 
(1) Ignite an incendiary grenade under 
each tire. 


(2) When this method is combined with 
the destrustion of materiel by means 
of demolition materials, the detona- 
tion of explosive charges should be 
delayed until the incendiary fires 
are well started to offset the possi- 
bility of the flames bemg extinguished 
by the blast of the explosion. 
Elapsed time: about 2 minutes. 

c. Method No. 2—by Slashing. Slash 
tires. If tires are inflated, exercise саге to 
prevent injury should the tire blow out while 
being slashed. Whenever practicable, it is 
usually preferable to deflate tires before 
slashing. Elapsed time: about 8 minutes. 


185. Destruction of Gasoline Engine 
Assembly 


a. Destruction by Mechanical Means. Use 
sledge hammers, crowbars, picks, axes, or 
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any other heavy tools which may be avail- 
able to destroy the following: 
(1) The engine crankcase and cylinders. 
(2) Carburetor, magneto, and governor. 
(8) Intake and exhaust manifold. 


Note. The above steps are minimum re- 
quirements for this method. 


(4) Flywheel housing and flywheel. 

(5) Shrouds and cylinder air baffles. 

b. Destruction by Misuse. Perform the 
following steps to render the engine inop- 
erative: 

(1) Cover the air inlet openings and the 
air inlet housing and drain the en- 
gine oil pan. Put sand, gravel, 
nuts, bolts, screws, or broken glass 
in the oil filler tube. 

(2) Run the engine at full throttle. 


Note. The above steps are minimum re- 
quirements for this method. 


c. Other Destruction Methods. 


(1) Scattering and concealment. Remove 
all easily accessible parts such as 
carburetor, fuel pump, magneto, 
and governor. Scatter them through 
dense foliage, bury them in dirt or 
sand, or throw them in а lake, 
stream, or other body of water. 

(2) Burning. Pack rags, clothing, or 
canvas under, around, and inside the 
engine shrouds. Saturate this packing 
with gasoline, oil, or diesel fuel and 
ignite. 

(8) Submersion. Totally submerge the 
engine with the hydraulic power unit 
in a body of water to provide water 
damage and concealment. Salt wa- 
ter will damage metal parts more 
than fresh water. 
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APPENDIX | 
REFERENCES 


1. Publication Indexes 


The following indexes should be consulted frequently for latest changes or revisions of refer- 
ences given in this appendix and for new publications relating to materiel covered in this manu- 


. al. 


Index of Army Motion Pictures, Filmstrips, Slides, Tapes, and Рһопо- DA Pam 108-1 
Recordings. 
Military Publications: 
Index of Administrative Publications -....------------------------ DA Pam 810-1 
Index of Blank Forms ------------------------------------------ DA Pam 810-2 
Index of Doctrinal, Training, and DA Pam 810-8 
Organizational Publications. 
Index of Graphic Training Aids and DA Pam 810-5 
Devices. 
Index of Supply Manuals; Ordnance Corps ------------------------ DA Pam 810-29 


Index of Technical Manuals, Technical Bulletins, Supply Manuals DA Pam 810—4 
(type 4, 6, 7, 8, and 9), Supply Bulletins, Lubrication Orders, and 
Modification Work Orders. 


2. Supply Manuals 
The following Department of the Army Manuals pertain to this materiel: 


a. Ammunition. 


Ammunition and Explosives (Class 1805 SM 9-5-1805 
Ammunition, through 30-mm). 

Ammunition and Explosives (Class 1310 SM 9-5-1810 
Ammunition, over 30-mm up to 75mm). 

Ammunition and Explosives (Class 1820 SM 9-5-1820 
Ammunition, over 125-mm). 

Ammunition and Explosives (Class 1370 SM 9-5-0 
Military Pyrotechnics, All Types). 

Ammunition and Explosives (Class 1390 SM 9-5-0 
Fuzes and Primers). 


b. Destruction to Prevent Enemy Use. 

Ammunition and Explosives (Class 1875 Explosives, Solid Propellants, SM 9-5-1875 
and Explosive Devices). 
с. Maintenance and Repair. 

Field Artillery and Combat Vehicle ORD 6 SNL J-18 
Weapons (SNL Groups C and D). 

Industrial Supplies — FSC Group 58, Class 5350: Abrasive Materials SM 9—1-C5350-SL-1 
— Stock List, Vol 1 — List of Items. 

Industrial Supplies — FSC Group 58, Class 5850: Abrasive Materials SM 9-1-C5350-SL-2 
— Stock List, Vol 2 — Army Service Supplementary Data List. 
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3. Forms 


The following forms pertain to this materiel: 

DA Form 2028, Recommended Changes to DA Technical Manual Parts 
Lists or Supply Manual 7, 8, or 9 (cut sheet). 

DA Form 2404, Equipment Inspection and 
Maintenance Worksheet. 

DA Form 2408, Equipment Log Assembly (Records). 

DA Form 2408-1, Equipment Daily or Monthly Log. 

DA Form 2408-2, Equipment Lubrication Record. 

DA Form 2408-8, Equipment Maintenance Record 
(Organizational). 

DA Form 2408-4, Weapon Record Data. 

DA Form 2408—5, Equipment Modification Record. 

DA Form 2408—6, Equipment Maintenance Record 
(Support Echelons). 

DA Form 2408-7, Equipment Transfer Report. 

DA Form 2408-8, Equipment Acceptance and 
Registration Record. 

DA Form 2408-9, Proof Acceptance Record. 

DA Form 2408-10, Equipment Component Register. 

DA Form 2409, Equipment Maintenance Log 
(Consolidated). 

DD Form 6, Report of Damaged or Improper Shipment. 

Refer to TM 38-750 for additional DA Forms. 


4. Other Publications 


The following explanatory publications contain information pertinent to this materiel and as- 
sociated equipment. 


a. Ammunition. 

Ammunition: Federal Stock Numbers and Department of Defense TB 9-АММ5 
Codes. 

Ammunition for Antiaircraft, Tank, Antitank, and Field Artillery ТМ 9—-1300—203 


Weapons. 
Ammunition, General —....-------------------------------------- TM 9-1900 
Ballistic Data, Performance of Ammunition _.--.----------------- ТМ 9-1907 
Care, Handling, Preservation, and Destruction TM 9-1903 
of Ammunition. 
Distribution of Ammunition for Training _————--..-------------.---- AR 710-1800-1 
Ma!functions Involving Ammunition and 222. AR 700-13800-8 
Explosives. ~~ 


Regulations for Firing Ammunition for Training, Target Practice, and AR 385-63 
Combat. Jae 


b. Camouflage. 


Camouflage, Basic Principles and Field FM 5-20 
Camouflage. 
Camouflage Materials 2... 2. FM 5-22 
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е. Decontamination. 

Chemical, Biological, and Radiologicai TM 3-220 
(CBR) Decontamination. 

Small Unit Procedures in Chemical, Biological, and Radiological (CBR) FM 21-40 


Operations. 

d. Destruction to Prevert Enemy Use. 
Demolition Materials ................................-.-.......-.. TM 9-46 
Explosives and Demolitions ---------------------------------------- FM 5-25 
Ordnance Ammunition Service .................................... FM 9-5 

e. General. 
155-mm Howitzer, МІ Towed .......................... .........FM 6-81 
Accident Reporting and Records ---------------------------------- AR 38540 
Army Equipment Record Procedures ................................ TM 38-750 
Basic Cold Weather Manual „-..---------------------------------- FM 31-70 
Care and Maintenance of Pneumatic Tires .......................... ТМ 9--1870-1 


Cleaning, Drying, and Abrading Equipment for Cleaning Ordnance ТМ 9-208-2 
Materiel. 


Cleaning of Ordnance Materiel .................................... ТМ 9--208-1 
Command Maintenance Management Inspections ...................- AR 750-8 
Data Sheets for Ordnance Type Materiel ............................ TM 9-500 
Deepwater Fording of Ordnance Materiel .........................- TM 9-238 
Dictionary of United States Army Terms .........................- AR 320-5 
Mountain Operations --------------------------------------.----- FM 31-72 
Northern Operations FM 31-71 


Operation and Maintenance of Army Materiel іп Ехігетпе Cold Weather, TM 9-207 
0° to -65?. 
Operator and Organizational Maintenance Manual for M90 Radar 
Chronograph ---------------------------------------------------- TM 9-1290-359-12&P 


Operator, Organizational and Field Maintenance Manual: Targets, ТМ 9--6920--210-14 
Target Material, and Training Course Layouts. 


Operator’s and Organizational Maintenance Manual for Computer Group, 


Gun Direction---------------------------------------------------- TM 11-7440-283-12-1 
Operator’s and Organizational Maintenance Manual for Data Display Group --TM 11-7440-283-12-2 
Operator’s Manual: Radio Set ----------------------------------------- ТМ 11-5820-882-10 
Principles of Artillery: Weapons --------------------------------- „ТМ 9-330E-1 
Requisitioning, Receipt, and Issue System .......................... AR 725-50 
The Field Artillery Battery ---------------------------------------- FM 6-140 


f. Maintenance and Repair. 
Howitzer, Medium, Towed; 155-mm, M114 and M114A1; and Howitzer, 


Medium Towed: Auxiliary Propelled, 155-mm, М123А1. LO 9--1025--200--10 
Inspection, Care, and Maintenance of Antifriction Bearings. TM 9-214 
Lubrication of Ordnance Materiel ---.------------------------------ ТМ 9-273 


Operator, Organizational, and Field Maintenance Manual: Engine Gaso- TM 5-2805-204--14 
line: Military Standard Models ( Modei 24042-1) 
10 HP FSN 2805-776-0484, (Mode! 4A084—i) 
20 HP FSN 2805-776-0485, (Model 24042-11), 
10 HP FSN 2805-952-3927 (Model 4А084-11) 
20 HP FSN 2805--952-3926. 
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Organizational and Field Maintenance Repair Parts and Spevia! Tool ТМ &-2805-2C4-24P 
Lists: Engine Gasoline, Military Standard Models: (Model 2A042- | 
1) 10 HP, FSN 2805-776-0484; (Model 4A084-1) 
20 HP, FSN 2805-776-0485. 

Organizational Maintenance Repair Parts and Special Tool Lists for TM 9-1025-200-20Р 
Howitser, Medium, Towed, 155-mm, M114 and M114A1; and How- 
itser, Medium, Towed, Auxiliary Propelled, 155-mm, M128A1. 


Organization, Policies, and Responsibilities for Maintenance AR 750-5 
Operation. 

Painting Instructions for Field Use -------------------------------- TM 9-218 

Use and Care of Handtools and Measuring TM 9-248 
Tools. 
g. Sighting and Fire-Control Equipment. 

12-inch Graphical Firing Tables .................................. TM 9-524 

Auxiliary Sighting and Fire Control TM 9-576 
Equipment. 


Cannon, 156-mm, Howitzer, M1, M1A1, and M45; Firing Projectile, FT 155-Q-8 
HE, M107; Projectile, НЕ, M107B2; Projectile, Smoke, WP, M105; 
Projectile, Smoke, WP, M110; Projectile, Smoke, BE, M116 and 
М116В1 (HC and Colored); Projectile, Gas, Persistent, HD, M110: 
Projectile, Gas, Persistent, H, M110; Projectile, Gas, Nonpersistent, 
GB, М121А1 and M121; Projectile, Gas, Persistent, VX, М121А1; 
Projectile, Illuminating, M118 Mods. 
Graphical Firing Tables; M89, M40, M41, M42, M48, M44, M45, M46, TM 9-595. 
M47, M48, M49, M50, and M51. 


Principles of Fire Control Materiel _......................_.._____. ТМ 9-8805-2 
А. Shipment and Storage. 

Color and Marking of Army Materi AR 746-5 

General Packaging Instructions for | TM 9-200 
Ordnance General Supplies. 

Marking of Arctic Lubricated Materiel and SR 146-80-10 
Equipment. 

Preparation of Military Materiel for AR 740-20 
Shipment. 


Preservation, Packaging, and Packing Materials, Supplies, and Equip- SB 88-100 
ment Used by the Army. 

Processing of Unboxed Self-Propelled and Towed Class II Ordnance ТВ 9-299/1 
General Supplies and Related Materiel for Shipment and Storage. 


— of Ordnance General Supplies in Open TB ORD 879 
torage. 
Report of Damaged or Improper Shipment _................_______ AR 700-58 
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APPENDIX Il 
COMPONENTS OF END ITEM LIST 


Section |; 


1. Scope 

This appendix lists integral components of and 
basic issue items for the howitzer to help you in- 
ventory items required for safe and efficient 
operation. 

2. General 

This Components of End Item List is divided into 
the following sections: | 

a. Section II. Integral Components of the End 
Item. These items, when assembled, comprise the 
howitzer and must accompany it whenever it is 
transferred or turned in. The illustrations will help 
you to identify these items. 

b. Section III. Basic Issue Items. These are the 
minimum essential items required to place the 
howitzer in operation, to operate it, and to perform 
emergency repairs. Although shipped separately 
packed they must accompany the howitzer during 
operation and when ever it is transferred between 
accountable officers. The illustrations will assist 
you with hard-to-identify items. This manual is your 
authority to requisition replacement BII, based on 
TOE/MTOE authorization of the end item. 


3. Explanation of Columns 


a. Illustration. This column is divided as follows: 
(1) Figure Number. Indicates the figure number 
of the illustration on which the item is shown. 
(2) Item Number. The number used to identify 
item called out in the illustration. 
b. National Stock Number. Indicates the 
National stock number assigned to the item and 
which will be used for requisitioning. 


INTRODUCTION 


c. Part Number. Indicates the primary number 
used by the manufacturer, which controls the design 
and characteristics of the item by means of its 
engineering drawings, specifications, standards, 
and inspection requirements to identify an item or 
range of items. 

d. Description. Indicates the Federal item name 
and, if required, a minimum description to identify 
the item. 

e. Location. The physical location of each item 
listed is given in this column. The lists are designed 
to inventory all items in one area of the major item 
before moving on to an adjacent area. 

f. Usable on Code. “USABLE ОМ” codes are in- 
cluded to help you identify which component items 
are used on the different models. Identification of 


the codes used in these lists are: 
Code Used On 
021 M114 
022 M114A1 
G72 M114A2 n 


g. Quantity Required (Qty Reqd) This column 
lists the quantity of each item required for a com- 
plete major item. 

h. Quantity. This column is left blank for use 
during an inventory. Under the Rcv'd column, list 
the quantity you actually receive on your major 
item. The Date columns are for your use when you 
inventory the major item at a later date; such as for 
shipment to another site. 
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INTEGRAL COMPONENTS OF END ITEM 


Figure 216. Integral components of end item (1 of 2) 
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NATIONAL 
STOCK 
NUMBER 


1240-00-757-8429 


1240-00-9 17-6428 


1025-00-506-0785 


DESCRIPTION 


7578429 MOUNT TELESCOPE, 


M25 
8213035 LESCOPE РАМОКА- 
МІС. МІ2А70 
7309248 АММОМ 155ММ, MIAI 


11679272 Cannon 155-mm, М1А2 


LOCATION 
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(8) 
QUANTITY 


216 


216 


216 


216 


216 


216 


5206-01-016-4344 | М851849-96 


DESCRIPTION 


BRACKET. ANTENNA 


MOUNTING: 


NUT, HEXAGON 


WASHER, LOCK 


WASHER, FLAT 


HOLT. U 


RECOIL MECHANISM 
М6А2 


CARRIAGE 135 ММ. 
МІЛІ 


CARRIAGE 155 ММ. 
MIA2 


SCREW, MACHINE 
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Section Ш. BASIC ISSUE ITEMS 


AR 920871 8 


Figure 217. Basic issue items (1 of 3) 


“Por use with the М1 Collimater enly. 


BAR, WEAPONS HAN- 
DLING 
BATTERY, POWER SUP. 


LANYARD, FIRING (6 
FT) 


OVER ASSEMBLY, 
OVERALL 


OVER, AIMING POST 


FUZE SETTER, M39 


HOLDER, CHAMBER 
SWABBING SPONGE 


ONTROL, LIGHT 
SOURCE, REMOTE 


ЫА ISSUE 9 N BBBBBBB 


7040-00-526-4099 
4930-00-449-6636 
4933-00-449-7166 
3210-00-600-5737 


$120-00-187-7129 
1025-00-860-5443 


1030-00-730-7416 
4933-00-723-8962 
7920-00-240-2539 
6920-00-539-0598 


1090-00-363-7232 


PAIL, UTILITY 

PLUG, MUZZLE 

GHT, INST, M34 
POST, AIMING, М1А2 
QUADRANT, FIRE CON- 
OL, мілі 

PUMP KIT, HYDRAULI 
ЭОМ RECOIL 
CONSISTING OF: 
DAPTER, PLUG, OIL 
"ILLING, RECOIL 
ECHANISM 

DAPTER, PLUG, ОЦ. 
NISM 


5154555 ^, OIL FILLER GUN 
5169905 >, OIL FILLER GUN 
6539364 EST, WOOD 
L-F-1593 EL 


6221731 OSE, RUBBER 
755014 PUMP, HYDRAULIC 
ULE, STEEL, МАСНІМ- 


GOGWS336 WRENCH, OPEN END, 
FIXED 
MER, CLEANING 


D UNLOADING 
730746 [RAMMER, LOADING 
7239962 SIGHT, BORE, BREECH 
876716 SPONGE, CELLULOSE 
3390398 ARGET, BORE- 
SIGHTING 


7309228 [STAFF SECTION, 
ECANING, ARTILLERY 
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QUANTITY 
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(4) (6) 9o e 
QUANTITY 
USABLE 
ON 1 QTY 
DESCRIPTION CODE | REQD DATE 


TOOL ASSEMBLY 
FOR PROJECTILE. 
156MM, M712 

AND M823. 


Chenge 18 290/240 (Blank) 
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APPENDIX ПЛ 


ADDITIONAL AUTHORIZATION LIST 


Section I. INTRODUCTION 


1. Scope it. These items are all authorized to you by CTA, 
This appendix lists additional items you are authorized MTOE. TDA. оғ JTA. 

for the support of the howitzer. 3. Explanation of Listing 

2. General Nationa: stock numbers, descriptions, and quantities 


This list identifies items that do not have to accompany are provided to help you identify and request the ad- 
the howitzer and that do not have to be turned in with ditional items you require to support this equipment. 
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SectionIl. ADDITIONAL AUTHORIZATION LIST 


(2) 
` DESCRIPTION 


(1) 
NATIONAL 


STOCK 
NUMBER 


PART NUMBER & FSCM . USABLE ON CODE 


5120-00-224-1372 BAR, PINCH 
GGG-B-101 (81348) 
BRUSH, CLEANING, PRIMER SEAT 
7307183 (19206) 
. BRUSH, WIRE SCRATCH 
HB-178 (81348) 
CLEANING TOOL, VENT 
` 6019667 (19206) 
COVER ASSEMBLY 
5576513 (19206) 
FIRING MECHANISM 
5570485 (19206) 
GAGE, HEADSPACE 
7225952 (19206) 
HAMMER, HAND 
GGG-H-86 (81348) 
KEY, SOCKET HEAD SCREW 
GGG-K-00275 (81348) 
KEY, SOCKET HEAD SCREW 
GGG-K-00275 (81348) 
LUBRICATING GUN, HAND 
63394 (65282) 
OILER, HAND 
MS15765-1 (96906) 
PLIERS 
ЕЕЕ-Р-471, TYPE 9, CLASS 1, STYLE А 
(81348) 
REAMER, HAND, PRIMER 
5012216 (19206) | 
ROLL, ORDNANCE WEAPONS SPARE 
PARTS 
6507349 (19204) 
SCREWDRIVER, FLAT TIP 
GGG-S-1210, TYPE 1, CLASS 8, STYLE 2 
(81348) 
SCREWDRIVER, FLAT ТІР 
М515433-1 (96906) 
SCREWDRIVER, FLAT TIP 
GGG-S-121 (81348) 
SPACER, COUNTER BALANCE 
CYLINDER 
5207129 (19207) 
TOOL. FIRING MECHANISM HOUSING 
5207076 (19206) 
` TRIPOD, SURVEYING 
MIL-T-11674 (81349) 
WRENCH, ADJUSTABLE 
6187328 (19207) 
WRENCH, SPANNER 
GGG-W-665 (81348) 
WRENCH, SPANNER 
6167037 (19206) 
WRENCH, SPANNER 
7230275 (19206) 


4933-00-730-7183 


7920-00-291-5815 
4933-00-601-9667 


1025-00-557-6513 
1025-00-557-0485 
4933-00-722-5952 
5120-00-900-6095 
5120-00-240-5292 
5120-00-240-5300 
4930-00-274-5711 
4930-00-287-8474 
5120-00-239-8251 


4933-00-501-2216 
1005-00-650-7349 


5120-00-236-2 140 


5120-00-278-1282 
5120-00-278-1283 
4933-00-520-7129 


4933-00-520-7076 
6675-00-240-1881 
5120-00-423-6728 - 
5120-00-264-3777 
5120-00-616-7037 


5120-00-723-0275 
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APPENDIX Ill 
MAINTENANCE ALLOCATION CHART 
— aE 
Section |. INTRODUCTION 


1. General 


This appendix contains the maintenance al- 
location chart (MAC) which describes, for all 
levels of maintenance, the lowest available 
maintenance category authorized to perform 
each operation (column 8). The basic entries 
on the chart are a list of functional groups 
applicable to the end items which may require 
maintenance parts. The term functional group 
applies to assemblies and subassemblies, but 
not to piece parts. 


2. Explanation of Maintenance Allocation 
Chart 


a. Column (1), Functional Group. Column 
(1) lists the noun names of components, assem- 
blies, and subassemblies on which maintenance 
is authorized. 


b. Column (2), Maintenance Function. Col- 
umn (2) designates the category of mainte- 
nance to be performed and is limited to and 
defined as follows: 


(1) Inspect. To determine serviceability 
of an item by comparing its physical, 
mechanical, and electrical character- 
istics with established standards. 


(2) Test. To verify serviceability and to 
detect electrical or mechanical failure 
by use of test equipment. 


(8) Service. To clean, preserve, and to 
add fuel, lubricants, and air. 


(4) Adjust. To rectify to the extent nec- 
essary to bring into proper operating 
range. 


(5) Install. To set up for use in an op- 
erational environment such as an em- 
placement, site, or vehicle. 


(6) Replace. To replace unserviceable 
items with serviceable assemblies, 
subassemblies, or parts. 


(7) Repair. To restore an item to service- 
able condition. This includes, but is 
not limited to, inspection, cleaning, 
preserving, adjusting, replacing, 
welding, riveting, and strengthening. 


(8) Overhaul. To restore an item to a 
completely serviteable condition as 
prescribed by maintenance servicea- 
bility standards using the Inspect and 
Repair Only as Necessary (IROAN) 
technique. 


(9) Rebuild. To restore an item to a 
standard as nearly as possible to or- 
iginal or new condition in appearance, 
performance, and life expectancy. This 
is accomplished through complete dis- 
assembly of the item, inspection of 
all parts or components, repair or re- 
placement of worn or unserviceable 
elements (items) using original man- 
ufacturing tolerances and specifica- 
tions, and subsequent reassembly of 
the item. 


(10) Function. level. The arabic numeral 
placed in the appropriate column in- 
dicates the level responsible for per- 
forming that particular maintenance 
function. 


с. Column (3), Remarks. 
tory.) 


(Self—explana- 
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Section H. 
MAINTENANCE ALLOCATION CHART 


| Maintenance function 


Functional] group 


155-ММ HOWITZER M114, and M123A1 

CANNON, 155-ММ HOWITZER: M1 and М1А1 3 8 
Barrel assembly 
Breech mechanism | 
Adapter group, firing mechanism housing assembly 
Countefbalance assembly | 
Cra assembly 

ng mechanism, M1 
bturator spindle group 
Ring group, breech | 

CARRIAGE, 155-ММ HOWITZER: M1A1, M1A2, 
and M32 
Adjuster, slack assembly 
Brakes, air 
Carriage, bottom 
Carriage, top 
Case, panoramic 
Coupling, hose, air brake 
Elevating, mechanism . 
Equilibrator assembly , 
Filter, air 
Hose, air brake, assembly 
Jack assembly, firing 
Lever, handbrake assembly 
Trail assemblies 
Traveling lock group 
Traversing mechanism 
Valve assembly, relay 
Wheel and hub assembly 

CASTER ASSEMBLY (For M123A1 only) 

DRIVE UNIT, WHEEL (For M123A1 only) 

ENGINE, GASOLINE: 4 cyl, 20 hp, air-cooled 1 2 
(Model 4A084-1, Modified) (For M123A1 only) 
Note, The maintenance allocation below includes 

only the operational and organizational portion of 

the gasoline engine covered in this manual. For fur- 
ther maintenance allocation, see TM 5—2805—204-14. 
Cleaner, air 
Filter assembly, fuel 
Filter, oil 

JACK ASSEMBLY, TRAIL (For M123A1 only) 

POWER UNIT, HYDRAULIC (For M123A1 only) 

RECOIL MECHANISM, 155-MM HOWITZER, 
M6, M6A1, M6A2, M6B1, and M6B2 

*Accomplished only by recoil mechanism 
depot maintenance shops. 

BRUSH, CLEANING, ARTILLERY 

FUZE SETTER: M26 

FUZE SETTER: M28 

LIGHT, AIMING POST: MM, w/filters 
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MAINTENANCE ALLOCATION CHART—Continued 


4% 
К ы усы gep 


LIGHT, BLACKOUT 
LIGHT, INSTRUMENT 
TELECOPE, PANORAMIC, MIVAIC 
37-MM SUBCALIBER GUN 
CANNON, 37-MM GUN, ИМ 
Barrel 


Breech mechanism 
Key, piston crosshead, assembly 
MOUNT, GUN, SUBCALIBER. 37MM. M13A1 
RECOIL MECHANISM, ТИИ, 1916 
Striker assembly 


Lamp housing (M1) 

Collar assembly (MIAD) 
Objective cell assembly 
Reticle cell assembly (M1! 
Optical cell assembly (MIAN 
Tripod mount 

Collar assembly (M1A1! 
Housing assembly (M1! 

Yoke (M1? 

Leg assembly 


— function 


(о со ә со ә COO со соф Ф Ф со со Ф о 
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APPENDIX IV 
EXPENDABLE SUPPLIES AND MATERIALS LIST 


Section I. 


1. Scope 

This appendix lists expendable supplies and 
materials you will need to operate and maintain 
the M114 series howitzer. These items are au- 
thorized to you by CTA 50-970, Expendable Items 
(Except Medical, Class V, Repair Parts, and 
Heraldic Items). 


2. Explanation of Columns 


a. Column (1) - Item Number. This number is 
assigned to the entry in the listing and is refer- 
enced in the narrative instructions to identify the 
material (e.g., “Use cleaning compound, item 3 
App. IV”). 

b. Column (2) - Level. This column identifies 
the lowest level of maintenance that requires the 
listed itom. 

O - Organizational Maintenance 


INTRODUCTION 


c. Column (3) - National Stock Number. This is 
the National stock number assigned to the item; 
use it to request or requisition the item. 

d. Column (4) - Description. Indicates the Fed- 
eral item name and, if required, a description to 
identify the item. The last line for each item indi- 
cates the Federal Supply Code for Manufacturer 
(FSCM) in parentheses followed by the part 
number. 


e. Column (5) - Unit of Measure (U/M). 
Indicates the measure used in performing the ac- 
tual maintenance function. This measure is ex- 
pressed by a two-character alphabetical abbrevia- 
tion (e.g., ea, in, pr). If the unit of measure differs 
from the unit of issue, requisition the lowest unit of 
issue that will satisfy your requirements. 


Section Il. EXPENDABLE SUPPLIES AND MATERIALS LIST 


(1) (3) (5) 
NATIONAL 
ITEM STOCK UM 
NUMBER NUMBER 
Note. The following items are applicable to the infinity aiming reference collimator only. 
1 0 8105-00-269-4662 BAG, PLASTIC: EA 
(81349) MIL-B-117 
2 0 7920-00-206-0565 BRUSH, LENS, DUSTING: EA 
(81348) Н-В-1654 
3 0 CLEANING COMPOUND, OPTICAL LENS 
(81349) MIL-C-43454 
6850-00-227-1887 qt can CN 
4 0 6240-00-539-9659 LAMP, INCANDESCENT, 12V: EA 
(96906) MS-35480-1 | 
5 0 6640-00-436-5000 PAPER, LENS: 7 1/2 x 11 in. 
(81848) NNN-P-40 
500 sheets per package PG 
6 0 SEALING COMPOUND: 
(81349) MIL-S-11031 
8030-00-275-8110 1 qt container KT 


*r U.S. GOVERNMENT PRINTING OFFICE: 1962—004-010/1111 
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INDEX 
Paragraph Pago 
Aming BOMU si шешеннин ры ы ence Seca ce 97g 9% 
Air brake: 
Diaphragm : 
Desc riDtlol osc сысы сң рас арар санаан ынай нарин cose Sk 119g 146 
Test for BOO есин еа Soe E E 1286 146 
Hose couplings: 
121 М8 
Diseseemuly ыс... аа ры eee eee ыы 190 147 
Operation: ssc menu i E ашыла тЫ ы Елына CE EE 52n 73 
Air brakes: 
Adjustment )ß,, وخوت‎ 1286 149 
о о E—X——— — ——— 121 148 
Description шысы ыссы ыы ——— — ——— — —X 119 146 
DADDY ea د و‎ ыы 190 147 
i a oie ons ee eek 192 148 
Operation: ыс есас eue unde ن‎ б?л 73 
Test: 
527-121, eec EP MR PUN E SPUR E 122a 106 
Emergency brake application .............................................. 122% 149 
JJ 90 96 
Air filters: 
Y 02) eec "E 121% 146 
Chang | 555 css ss 777 1224 149 
Desc DON. e Sto Вс ee eae 1194 146 
Disassembly --....---------------------------------------------------------- 1390s 141 
Draining water from -.-.---.--------------------------------------------—---- 122e 149 
Test for air leakage ------.-------------------------------------------------- 1286 146 
ДІР ШИЙ sa с сз ыда аза сара DOR EORR A E 11де 146 
Air tank: 
Deseripuon: aii 119/ 146 
Test TOF alagé 1228 149 
Ammunition: 
Authorised rounds .. . . ---------------------------------------<------------—--- 169 194 
Care, handling, and preservation „..--------------------------------------—- 169 198 
Classification: 166 187 
Firing precautions ---------------------------------------------------------- 172 2868 
о a Sn ee а ene ae sete аЬ 171 $08 
ldentficallon la d edu d uae 167 198 
Loading acces шанын за ыы тынысы Бы 47 % 
Packing and marking -----.---.---------------------------------------------- 178 310 
Preparation for firing ...-.........--.. -------------------------------------- 170 190 
SübealibéP uu 241nocaoxebwulneossatodonPs و‎ MM 174 210 
Unloading: ec —-————^K————————— 80 e 
Antenna moun bracket, M90 chronograph: 
Assem — --------------------------------------------------------- ean шт 
Description ------------------------------------------------------------- ‚1 | 
Disassembly ------------------------------------------------------------ 148.3 170.5 
Artillery cleaning brush (See Brush, artillery cleaning) 
Asimuth, laying howitser in .4................................................... 428 % 
Barrel assembly: 
Description .4................................................................. 4в(®) 6% 
Maintenane а ----6--------------- E $7, p 
eu RC" E —— Hn i 
= 1466, 1404 164, М0 
BCS gun assembly -------------------------------------------------------- 96.2 8% 8 
Change 18 29 
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MRR aaa ннн нарына аы арнала анын ШЕ 
Blocking weapons for rail shipment ............................................. 
Bore, cannon tube: 


Breech mechanism: 


Assembly. booed ee 


Cannon: 


Deseription 
Maintenance 


Clanin ae 


31, 104 


Paragragh 
Caster assembly: 
Assembly. 2 ö ی‎ eee ooo 196 
DOSCTIDUON Me сны Se oe анн ынна ыран ccs ааа алаан 2s 4a(8) 
DissseemDly: сшде ———— 126 
JJJJJ Sh i wee ныша ынанан на m — 895 
Maintenance: asia 127 
Bemoval ooo Si ee $0d(8) 
Troubleshooting aii so cece eee 80 
Cleaner, cannon-bore ---.--.-------------------------------------------------.- Tle, 
Cleaning: 
Qs col ысымы —————————— 78d (2) 
JJ 1000, 1994, 
1455, 152a 
Howitzer (after firing) -----------------------------------------------—--- — Sle 
PYOCAUUIONS MERE ی‎ ————X — € 71d 
Compound, preservative, removal ...........................................------- 9 
Condensation, prevontion A 54с 
Connectors, air brake hose (See Air brake hose connectors) 
Controls, operating: 
HOVE sia as os — 11, 158 
Subcaliber gqun ыссы аала ннан ошаш ына о аша 153 
СООКО Lour садаа 49 
Counterbalance; 
БФ ОНОН сысы а aaa 83a 
Installatlón. a н ete a E DRM EE Ee 86 
RAmoval. ocnclic.zaxescsezwenscdu ы ны د‎ MN MEE — 84 
Counterrecoil system: 
Deseriptioh. aaa ت خخخ‎ qas Mid 9% 
Functioning. 98c(3) 
Maintenanes: сыры ess a senses wees шы 94 
TYOUDIGGHOOURS: СЕЕН КЕНЕЛЕ ЕЕРИЕННЕКЕКИЕ aU EE Ru Ease neq dmi mE 80 
Cylinder: 
Recoil (See Recoil mechanism) 
Recuperator (See Recuperator cylinder) 
Replenisher (See Replenisher) 
JJJ ſ 7 
Demolition of materiel: 
Cannon and carriage ---.---------------------------------------------------- 182 
Gasoline «апарса сы ысы осасырылышышасшашы 186 
Genel сс 777777 180 
Pneumatic tires __-.....--.-------------------------------------------------- 184 
Priming and detonating demolition charges „....-.--------------------------- == 183 
Sighting and fire control equipment -.............---.-------------------------- 181 
Description: 
GANNON: лала ызыл د‎ 4a (2), 81d 
CEFA uucouacácaanlds cn lc i a cd E LM DE с 95а, b 
Gasoline engine ----.-.------.-----------------------------------------—--- 4a (6), 187 
Recoil mechanism -.---.------------------------------------------------—--- 4a(8) 
Sighting and fire control equipment ............-...-.-..------------------------ 4b, 87 
Subcaliber gun ........ — — — аа АИ ت‎ 151, 158 
Wheel drive unit „_..._......--.-.------------------------------------------- 4(7) 
Difference between models .....................................------------------- 5 
Direct fire oporationnn 46 
Domestic shipping ---------------------------------------------------------—---- 17$ 
Elevating mechanism: 
Descriptio ссалам седашыыз — 976 
Handwhesl sess 17 
Maintenance -.................... ызды "n азды Ó M ана НЕНА A БИНИ 98 
Operation —————— /———————— 39A 
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Paragragh Page 
THUD iia 80 96 
Elevation, laying howitser in .4................................................. 45e 63 
Engine, gasoline (See Gasoline engine) 
Equilibrators: 
AOSD aaa ЕОС ЦИ Seal ы equas 99 181 
DéescripHdoh. ыс ыы ت و‎ a 99 181 
MERON cco ee 100 181 
Test adiusitméhnl Aaa 100a 131 
Troubleshooting "ы... ииненин аана нени 80 98 
Equipment: 
COMMON: 62 79 
JJJ.. асы шасдышыз esum EE арда; ыстық 655,158 80,177 
Sighting and fire-control ...................................................... 4b, 37, 48 14, 36, 58 
Special: ii exc CE 68 79 
Subealiber --.----------------------------------------- Sees зы 149 171 
Equipment log book ------------------------------------------------------------ за 1 
Exercising materiel : 
Cold weather: a ыы MAE EE 66c 89 
Recoil 72i 93 
Replenigher piston аьа аашаа сБашашагыыәшаәШӘ 946 128 
Usual eonditionn асас еее снн анонса одао енисе шанаа 72i 93 
Extractor tool assembly for Projectile, 155mm, M712 and M823: 
о ТР OE EEEE E N EE E EEEE 174.47 212.30 
Unloading an M712 or M823 projectile ............................................... 174.48 212.34 
Fallüré to IR SSDS 48g, 49 68 
Filters, air (See Air filters) 
Fire-control equipment (See Sighting and fire control equipment) 
Fire control quadrant M1A1 .................................................... 37h 86 
Firing: 
Cannon ыы ""—-————————À—————————  JO——— 48a 66 
Cleaning howitzer after .2...................................................... 51 69 
Emplacing weapon ы. а... 89d, e 43, 51 
Observation during ................... 48e 67 
Precautions ........... наан —É'———"€ 155, 168 114, 192 
Preparation 22 сезише dee еа жыны шиша ыарыы ы Eaedem 391,40 54, 55 
124, coo hele uud et a LL каны ыан ырынан DE EE 25 
Sübcalibél Шы 7h (3), 180, 26, 171, 
155c 176 
Firing jack: 
Description aza pP 101 133 
Malnteháneé liu oss е oc ьо soa d e ааа аа ааа 102 133 
Operation: сы 39d (9), (10) 48, 49 i 
Firing mechanism M1: 
A-sembly- sodas Ea 91 118 
Dont аР e 87 117 
Disassembly- ңызы ase oases eo cee esa OERE a ONSA d a Aaa 89 118 
Installation Cea ق‎ geste n LL 88 117 
PORINCONENCE aaa 90 118 
Plonger háhdlé- ELLES ee dU M ы ашады 14 28 
Removal ыы 88 117 
Troubleshooting © ----.-----------------------------------------.-------------- 80 98 
Firing bler o ралы 2222 амы a d AO LO LOL DEED eee sk 165) 187 
Fluid index: 
RacuperalóP- ets ss 93 120 
Meplenishe®: iia oe ee eo зы Nm 93 120 
Fluid, РӨӨ oe eu ЦИК КЕН 93 120 
Fluid reserves, replenisher and recuperator: 
Dralning" ВИРА ЕСИНЕН eon a E EE Swans раба жа 35, 93, 94, 32, 120, 126 
Establishing. lai se 35, 93, 94 32, 120, 126 
рТ сызсын ee hee ease ы іы қал de EE 89i, 93 54, 120 
Fording ......... ..............-...- CHER ey ata RSEN E EN 59 71 
Forms, records, and reports .................................................... 3 5 
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Fuse setters (See Setters, fuse) 
Fuses 


eto wp AED کے‎ сёз qub AR ӨЛ ШР ШР ЧЕ ca ЧЫР MED SD SE сы» ED ED RP ЧЫР-Р GP A QN RP UD US Cy SPP EDED AP De ER. DED TD UD OD Жы dU OO eo D ee AO 


Gasoline blowtorch га-сы соры сыра сат: 


Gasoline engine: 
PP Ie ENR CC. C. C 


Service air cleaner аас аньана 22-шы on 


Tabulated data ac 56 


Hydraulic power unit: 


, caution, and instruction 
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Parogregh Page 
Light-system, blackout (See Blackout Бак 
Limited storage instructions ..................................................... 116 213 
Loading: 
Howitzer ............-.---.--- "MEM 47 65 
Sübcallber Б Ой خخخ‎ ааа ааа мара 1555 176 
Loading weapons for rail shipment .................... шашыла ыы ышы НЕСЕ 177 214 
Lock, trail: 
Description -4..................... — — — ——— و‎ as 1085 125 
Maintenaneæs nene SE — H— A———— —— — 104 185 
Operation. ысы ыса: ———————Ó 394 4% 
Lock, traveling. 
Disassembly „..---.---------------------------з-<------ ——— ышы 101 183 
Maintenant “асары ыы реа шысы сааса 108 183 
Operation __.._..............----- асадал ی د ی‎ AEA E SE A EENE 994 42 
Lubrication 
IT la ------ ————— 15% 177 
Cold. телеграмма аа анараа раан анаша дысы Ge 09 
Equipment: здылшасан ыы нысы сысы 85% 99 
High humidity ...............-..- шарасын шысы дады  — P— —A— 666 89 
OOD EL وو ا ئ‎ 64 79 
Points of application iia د‎ 65, 1585 90,177 
Subcaliber equipment ./........................................................ 153 177 
Unusual canditions 2 асеосвәгаеаааааыываыәәвыыесоанеҹшәдәәнышәыәш 88 85 
Usual conditions ............................. Seu ысы ды cH A ыы % 90 
МОО chronograph = 6 ی‎ cco а ete ec 96.1 32 
Maintenance, preventive: 
(See Preventive maintenance) 
Cold-weather operations ...................................................... 54 74 
Order, lubrieatioenn 64 т 
Misfire: 
HOWIUNF- сығар села сае жашы байо шр i ИНЕК 49 68 
Subcaliber gun ............ — ыла ы жалы осыда сысы алысады даса шады ды 156 176 
Mount: 
Subcaliber (See subcaliber equipment) 
Telescope, M25: 
ревстірнеп 4b, 37 14, 96 
Maintenance  .......... —— —" — ———— — —ÓÀ 145 168 
Ope ration P M 43 58 
Préparation for firing —-----------------------------------<---------<----—- 37a, 48 96,58 
Preparation for traveling ................................................... 52а 70 
Tests and adjustments .-................................................... 147 168 
Observation during firing ........................................................ 4®е 61 
Obturator spindle (and obturating parts) : 
р Урс ысы: کت‎ 88g 106 
Héadépaeé. cu анаа d auta aM ua ea m d E 85e 118 
Tnstallation: ERR oo 86k 116 
Maintanafié ila ud e EE 6% 113 
83g 106 
Removal nuc о оаа 845 06 
7Troubleshootin -_--------------------- КЕРРИ ua toe тке текені 80 96 
Operation: 
СОАО: аьаан c دو ا‎ NEN NE RE м 74 
High humidity aia ыы ыы ымыз 55 74 
High temperature гы22-..22522222222544522222455е.2254225222....5ь52 ыс 65 14 
Salty د‎ GE d adds 57 76 
Sandy or dusty ‘conditions -................................................... 58e 17 
Subcaliber equipment ...............-- ашыла E PPP S 155 174 
Unusual conditions ..................................... M cR: 53, 54, 66 74 
Uusual eondition 87-65 
Painting: ыссы сна ды secs soba NN 67, 1616 90, 191 
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Sighting and fire control equipment ...........-------------------------------—---- 
Preparation for traveling: 

BONWIT ды 

Sighting and fire control equipment .......................-....-....-.......----- 
Preparation of weapons for firing M454 projectile .................................... 


Services (operator’s) ............................................................ 
Services (organizational) ....................................... EE 
—— equibmelt i 


Loading 
Projectiles (See Ammunition) 
Propelling charge (See Ammunition) 


New materiel 


Description 
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Page | 
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һа 
288285 
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QUSS с=с тл сш лене 


CED GS ED Qus CED EPS ORDGEE TED ЧЫЧ» EDO SD ED ED ED GP IP GPS SD Gh Pa GROS AP CEP GNO a ал» a (PD EU GD OS GERD GERD OED GER UD GED GED ФЕР dup OD ED 


weapons for rail shipment ...........................-... POM OE 
Sighting and fire-control 


M1 series (table 11) 
(See par. 100a) 


2% Change 18 


148.4 


4(5), (6); 
171; 174 
145 


Equivalent full charge factor and estimated round 
life of cannon tube based on specific ammunition for 
howitzer cannon M1 (table 1) (See par. 51d) 

Equivalent full charge factor and estimated round life of cannon 
tube based on specific ammunition for howitzer cannon M1A1 
(table 2) (See par. 51d) | 

Equivalent full charge factor and estimated round Ше of cannon 
tube based on specific ammunition for 87-тт gun (table 7) 
(See par. 156c(5)) | 

Inspection of sighting and fire-control materiel (table 6) 

(See table 4 and par. 146) | 

Preventive-maintenance checks and services (operator) (table 8) 
(See par. 74) 

Preventive-maintenance check and services (operational) (table 8) 
(See par. 1595) 

Preventive-maintenance checks and services (organizational) (table 4) 
(See par. 79) 

Preventive-maintenance checks and services (organizational) (table 9) 
(See par. 159c) 

Troubleshooting (table 5) 

(See par. 80) 

Troubleshooting (table 10) 
(See par. 160a) 

ank, air: 
(See also Air tank) 


Test for air leakage .................................................................-.- 
Ы о, ttiig ссрсзыс дыры ыма ысы азда ашы 
`еіезсоре, mount M25 (See Mount, telescope, M25) 
l'elescope, panoramic, M12A7C: 

Аааа: ырысы... ا ت‎ 


«0 c CUR GHD OD ap CUR GP GEO GP GD GD DIS GD GSD CD GG go CU GERD & ap oF ED qub ia GER ы» SD > сә сь CD SF C «D GD CD «D CD «ә QD a» € СЬ qp c QD O5 CEP X @ аңа еш» еш» «ә еш» € әке «ә аш» 


‘Testing target 
Tires (See Wheel and tire assembly) 
Tools and equipment: 


«ә «ша «к» «кә UD «ко сь GR OD OD MID XD e C «кр ФЬ ED SD ФӘ бл» SDD p Eo сь ID 2 (00 e» OES ана UP. COS BS BS еқ um CD en Ф С SVS «зә o аш» 4o D әп» eu «к» un ен» ек» VU «к 


Removal 
Troubleshooting —__„....--.------------------.----------------—--------------- 
Trail, lock (See Lock, trail) 
Trail spades (See Spades, trail) 
Trails: 
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79, 186 
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Paragraphs Page 
Operation -...........................ӛ--ӛ.ӛ..............---------------------- 39d 48 
Traveling lock: 
(See also Lock, traveling) 
Description -..................--.-...------------------------------------------- 101 133 
Maintenance -:.................................-.---.----------------------------------- — 102 188 
Operation cca 898(9), (10) 48, 49 
Traversing mechanism: 
Description -...............-..-.--------------------------------------------------- 91b 130 
Handwheel ...........................-.-.......-.---------------““---------------------“- 18 99 
Maintenances: ыш зыта “-- сысы сы 93 180 
Operation ыы... ——— Ó 89g 53 
Troubleshooting -.........-.-.-...-.-...-..-.-.----------------------------------------- 80 98 
Troubleshooting: = -.......-........----..... шаа с асы аза атары ыы 80 98 
Air brakes 
Carriage 
Failure to fire 
Gasoline engine 
General 
Howitzer 
Hydraulic power unit 
Recoil mechanism 
Subcaliber equipment 
Wheel drive unit 
Tube, cannon (See Cannon tube) 
Unloading unfired round: 
ROVE ца ыы ныны 50 68 
Sübealbas- ПП 2.2 coos a Mig ud du RU аА а 1554 116 
Unusual conditions, operation -................................................-........-- — 58-56 74 
Usual conditions: 
о Сеа. осал ee ا‎ ыы ыз — 64, 65 78, 80 
Operation: Unde? ö 88—40, 48—46 87-565, 
58-638 
Valve, emergency relay: 
Description ت‎ ыыы найы нна Ж 1196 146 
Test emergency brake application ...................--...-..-.-....---.--...-- 1995 149 
Tes for сенда снн ныша анааан — 1220 148 
Weapons handling bar =< — ——— — — M d mE Rm M MEE 89d 48 
Wheel and tire assembly: 
Assembly A —————————————— — 118 140 
Deseriptio — — — — — — — 110a, b 188 
Disassembly -...~~-.-.-.-....---~~---~--------------------------------------- 112 140 
Installation -—.....................---..- —————————— ——X 111 188 
Malntenalos- La ыма E dee D d аа 114 140 
Removal aaa ema ae tee t ctae m ae ӨШ 111 188 
yell мі! 80 98 
Wheel bearings: 
Ad USER сысасасзс 118g 145 
Description „ы... —— ДЕС ЕРИАННЕСЈОНРЦИ ИОНИ РАРИНЕРНИ 116a, b 141 
Installatión 52255242532. 1176, b, c 142, 148 
Malntenánheé o 118 ' 145 
Removal 2222 ae eee REDE EUN 116d, e 142 
Troubleshooting ...... €————— ————————— À— — 80 98 
Wheel drive unit: 
Assembly сасыр ааа RE ее ааа 108 187 
Description .4................................ Ter Cc шылы асы 4e (?) 11 
DISD асаа ME als M a 107 186 
Installation асы. rn саа i a ee re ELE 1066 185 
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Troubleshooting 
Wheels (See Wheel and tire assembly) 
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ТМ 9-1025--200-12 
By Order of the Secretary of the Army: 


ARADCOM Rgn (2) 
O8 Maj Comd (2) except 
USAREUR (3) 


HAROLD K. JOHNSON, 
General, United States Army 
Official: | Chief of Staff. 
J. C. LAMBERT, 
Major General, United States Army, 
The Adjutant General. 
Distribution: 
Active Army: 
DCSLOG (1) USASMC (5) 
CNGB (1) GENDEP (OS) (3) 
CofSptS (1) Ord Sec, GENDEP (08) (2) 
CofEngrs (1) Ord Dep (OS) (3) 
Dir of Trans (1) Ord PG (2) 
TSG (1) Rock Island Arsenal (5) 
CC-E (1) Watervliet Arsenal (3) 
USCONARC (3) Proc Dist (2) 
USAMC (2) MAAG: Belgium, Denmari 1) 
USACDC (1) France, Germany (1) 
ARADCOM (2) Greece, Indo-China (1) 


Iran, Italy (1) 
Japan, Korea (1) 
Netherlands, Norway (1) 


USARJ (3) Pakistan, Rep of China (1) 
Base Comd (2) Spain, Turkey (1). 
LOGCOMD (3) Vietnam, Yugoslavia (1) 


USAMUCOM (2) 
USATECOM (2) 


United Kingdom (1) 
Units org under fol TOE: (2 copies 


USAWECOM (4) each except as indicated) 
USAOCDA (2) 6-100 (20) 
USATCDA (2) 6-135 (20) 
Armies (3) 6-165 (20) 
Sixth USA (1) 6-425 (20) 
(2) 7 
USA Corps (2) 9-7 
Sve Colleges (2) 9-9 
Br Svc Sch (2) 9-12 
ANAD (8) 9-76 
ERAD (3) 9-187 
LEAD (10) 9-367 
LXAD (8) 9-600 (EA, LA) 
PUAD (8) 29-55 
RRAD (3) 29-56 
TEAD (8) 29-57 


Rock Island Army Dep (3) 


NG: State AG (3); Units — Same as Active Army except allowance is one copy 
to each unit. 


USAR: Same as Active Army except allowance Is one copy to each unit. 
For explanation of abbreviations used, see AR 330-50. 


TM 9-1025-200-12 


С19 
e CHANGE HEADQUARTERS 
: | DEPARTMENT OF THE ARMY 
NO. 19 WASHINGTON, DC, 18 April 1986 


Operator and Organizational Maintenance Manual 
HOWITZER, MEDIUM, TOWED: 155-MM,M114 
(NSN 1025-00-322-9755), M114A1 (NSN 1025-00-322-9768), 
AND M114A2 (NSN 1025-01-025-9857) 


TM 9-1025-200-12, 25 March 1965, is changed as follows: 
1. Remove old pages and insert new pages as indicated below. 
2. New or changed material is indicated by a vertical bar in the outer margin of the page. 


3. Added or revised illustrations are indicated by a miniature hand adjacent to the illustration change and a vertical bar adjacent 
to the illustration identification number. 


4. This change contains information for the M825 projectile, M2 flash reducer, and DA Form 2028's furnished. 


Remove Pages Insert Pages 
81 and 82 81 and 82 
190.1/190.2 blank 190.1/190.2 blank 
193 and 194 193 and 194 
203 and 204 203 and 204 
209 through 212.12 209 through 212.12 
212.15 and 212.16 212.15 and 212.16 
212.16.1 and 212.16.2 212.16.1 and 212.16.2 
237 and 238 237 and 238 


File this change sheet and all other change sheets in back of the publication for reference purposes. 


By Order of the Secretary of the Army: 


JOHN A. WICKHAM, JR. 6 


General, United States Army 
Chief of Staff 
Official: 
R. L. DILWORTH 
Brigadier General, United States Army 
The Adjutant General 
DISTRIBUTION: 


To be distributed in accordance with DA Form 12-40, Operator's and Organizational 
Maintenance requirements for Howitzer, Medium, Towed, 155-MM, M114, M114A1, M11hA2. 


i 


TM 9-1025-200-12 


C 18 
CHANGE HEADQUARTERS 
DEPARTMENT OF THE ARMY 
NO. 18 WASHINGTON, DC, 10 July 1985 


Operator and Organizational Maintenance Manual 
HOWITZER, MEDIUM, TOWED: 
166-MM, M114 (NSN 1026-00-322-9765), 
M114A1 (NSN 1026-00-322-9766), 
AND 
M114A2 (NSN 1025-01-025-9857) 


TM 9-1025-200-12, 25 March 1965, is changed as follows: 


Two items on the change sheet for Change 17 were printed incorrectly. The print date of 31 May 83 should read, 
“13 Sep 83" and the signature block of Е.С. Meyer should read, “John A. Wickham, Jr." 


1. Remove old pages and insert new pages as indicated below. 
2. New or changed material is indicated by a vertical bar in the outer margin of the page. 


8. Added or revised illustrations are indicated by a miniature hand adjacent to the illustration change and a vertical 
bar adjacent to the illustration identification number. 


4. This change incorporates the addition of the BCS mounting plates and screws to the M114/M114A1/M114A2 
howitzer. Every illustration in which the BCS mounting plates and screws would appear has not been changed, 
only those illustrations pertinent to the BCS mounting plates and screws. 


5. This deletes reference to the меле panoramic telescope when referring to the а. 
howitzer. M12A7C panoramic is used with the M114 howitzer only. The M12A ША panorame 
telescope is used with the M114A1/M11 howitzer. This applies to the basic TM 9-1025-200-12 and all previous 


Remove Pages Insert Pages 
a/b (blank) a and b 
1 and 2 1 and 2 
5 and 6 5 and 6 
9 and 10 9 and 10 
25 and 26 25 and 26 
31 and 32 31 and 32 
55 and 56 55 and 56 
61 and 62 61 and 62 
62.1 and 62.2 62.1 through 62.6 
170.5/(170.6 blank) 170. оа 6 blank) 
199 апа 200 199 апа 
227 through 239/(240 blank) 227 тас 239/240 blank) 
269 апа 270 269 апа 270 
275 апа 276 275 әпа 276 


File this change sheet іп front of the publication for reference purposes. 


By Order of the Secretary of the Army: 


JOHN A. WICKHAM, JR. 


General, United States Army 
Chief of Staff 
Official: 
DONALD J. DELANDRO 
Brigadier General, United States Army 
The Adjutant General 
DISTRIBUTION: 


To be distributed in accordance with DA Form 12-40, Operator, Organizational 
Maintenance requirements for Howitzer, Medium, Towed, 155-ММ, M114, M114A1, M114A2. 
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C17 
Change HEADQUARTERS 
| DEPARTMENT ОҒ THE ARMY 
No. 17 Washington, DC, 13 September 1963 


OPERATOR AND ORGANIZATIONAL MAINTENANCE MANUAL 


HOWITZER, MEDIUM, TOWED: 155MM, M114, M114A1, AND'M114A2 


TM 9-1025-200-12, 25 March 1965, is changed as follows: 


1. Remove old pages and insert new pages as indicated below. New or changed material is 
Indicated by a vertical bar in the margin of the page. Added or revised illustrations are indicated 
by a vertical bar adjacent to the Identification number. 


Remove pages Insert pages 
1 and 2 1 and 2 
68.1 and 68.2 68.1 and 68.2 
187 thru 190 187 thru 190 
190.1 and 190.2 190.1/190.2 blank 
195 thru 200 195 thru 200 
None 200.1 and 200.2 
201 thru 204 201 thru 204 
209 thru 212 209 thru 212 
None 212.01 and 212.02 
212.1 and 212.2 212.1 and 212.2 
212.11 thru 212.16 212.11 thru 212.16 
None 212.16.1 and 212.16.2 
None 212.23 thru 212.32 
237 thru 240 237 thru 239/240 blank 
271 and 272 271 and 272 


2. File this change sheet in front of the publication for reference purposes. 


By Order of the Secretary of the Army: 
JOHN A. WICKHAM, JR. 
General, United States Army 
Chlef of Staff 
Official: 
ROBERT M. JOYCE 
Major General, United States Army 
The Adjutant General 


Distributlon: 


To be distributed in accordance with DA Form 12-40, Operator maintenance requirements for 
Howitzer, 155mm, Towed, M114A1. 
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CHANGE HEADQUARTERS 
DEPARTMENT OF THE ARMY 
NO. 16 WASHINGTON, DC, 8 September 1983 


Operator and Organizational Maintenance Manuel 
HOWITZER, MEDIUM, TOWED: 
155-ММ, M114 (NSN 1025-00-322-9755), 
M114A1 (NSN 1025-00-322-9768), 
AND 
M114A2 (NSN 1025-01-025-9857) 


TM 9-1025-200-12, 25 March 1965, is changed as follows: 

This chonge incorporates the oddition of the M90 chronograph antenna mounting bracket 

to the MI14/M114A 1/M114A2 howitzer. Every illustration in which the antenna mounting 
bracket would appear has not been changed, only those illustrations pertinent to the 
antenna mounting bracket. 

1. Remove old pages and insert new pages as indicated below. New or changed material 
is indicated by a vertical bar in the outer margin of the page. Added or revised illustrations 
ore indicated by а miniature hand adjacent to the illustration change and a vertical bar 
adjacent to the illustration identification number. 


Remove Pages Insert Pages 
1 and 2 1 and 2 

5 and 6 5 and 6 

9 and 10 9 and 10 

81 and 32 31 and 32 

55 and 56 55 and 56 

125 and 126 125 and 126 
None 170.5/(170.6 blank) 
227 and 228 227 and 228 

231 through 234 231 through 234 
269 and 270 269 and 270 

273 and 274 273 and 274 


2. File this change sheet in front of the publication for reference purposes. 


By Order of the Secretary of the Army: TM 9-1025-200-12 


E. C. MEYER 
General, United States Arm 
Official: | Chief of Staff 
J. C. PENNINGTO 
Major General, United States Army 
The Adjutant General 
Distribution: 


To be distributed in accordance with DA Form 12-40, Operator maintenance requirements for Howitzer, 
156-MM, Towed, M114A1. 


ТМ 9-1025-200-12 
C 15 


HEADQUARTERS 
DEPARTMENT OF THE ARMY 
WASHINGTON, DC, 27 January 1983 ll 


OPERATOR AND ORGANIZATIONAL MAINTENANCE MANUAL 
HOWITZER, MEDIUM, TOWED: 155-MM, M114 


(NSN 1025-00-322-9755) M114A1 (NSN 1025-00-322-9768) 
AND M114A2 (NSN 1025-01-025-9857) 


ТМ 9-1025-200-12, 25 March 1965, is changed as follows: 


1. Remove old pages and insert new pages as indicated below. New or changed material is indicated by a vertical bar 
in the margin of the page. When an entire paragraph or section is added or revised, the vertical bar will be adjacent to 
the title only. Added or revised illustrations are indicated by a vertical bar adjacent to the identification number. 


Remove pages 
i (Warning) 

1 and 2 
21 and 22 
$7 and $8 
$8.1 and $8.2 
169 and 170 
170.1 and 170.2 
None 
235 and 236 
267/268 (blank) 
None 


Insert Pages 
a/b (blank) 
1 and 2 
21 and 22 
57 and 58 
$8.1 and 58.2 
169 and 170 
170.1 and 170.2 
170.3 and 170.4 
235 and 236 
267/268 (blank) 
268.1/268.2 (blank) 


2. File this change sheet in front of the publication for reference purposes. 


By Order of the Secretary of the Army: 


ROBERT M. JOYCE 


Major General, United States Army 
The Adjutant General 


Distribution: 


Е. С. MEYER 
General, United States Army 
Chief of Staff 


To be distributed in accordance with DA Form 12-40, Operator Maintenance requirements for Howitzer, 


155ММ, Towed M114A1. 


ТМ 9-1025-200-12 
С 14 


CHANGE HEADQUARTERS 
DEPARTMENT OF THE ARMY 
No. 14 WASHINGTON, DC, 15 January 1982 


OPERATOR AND ORGANIZATIONAL MAINTENANCE MANUAL 
. HOWITZER, MEDIUM, TOWED: 155-MM, M114 
(NSN 1025-00-322-9755) M114A1 (NSN 1025-00-322-9768) 
AND M114A2 (NSN 1025-01-025-9857) 


TM 9-1025-200-12, 25 March 1965, is changed as follows: 


1. Remove old pages and insert new pages as indicated below. New or changed material is indicated below. New or 
changed material is indicated by a vertical bar in the margin of the page. 


Remove pages Insert pages 
187 through 190 187 through 190 
None 190.1 and 190.2 


P 


2. File this change sheet in front of the publication for reference purposes. 


By Order of the Secretary of the Army: 


E. C. MEYER 
General, United States Army 
Official: Chief of Staff 


ROBERT M. JOYCE 
Brigadier General, United States Army 
The Adjutant General 


Distribution: 


To be distributed in accordance with DA Form 12-40, Operator maintenance requirements for Howitzer, 
155-ММ, Towed, М114А1. 


6 


TM 9-1025-200-12 


| С 13 
0 


CHANGE HEADQUARTERS 
DEPARTMENT OF THE ARMY 
No. 18 WASHINGTON, DC, 27 September 1979 


Operator’s And Organizationai 
Maintenance Manual 
HOWITZER, MEDIUM, TOWED: 155-MM, M114 
(NSN 1025-00-322-9755) M114A1 (NSN 1025-00-322-9768) and 
M114A2 (NSN 1025-01-025-9857) 


TM 9-1025-200-12, 25 March 1965, is changed as follows: 

1. The title is changed to read as shown above. Add M114A2, when reference is made to M114 and M114A1 
throughout manual. 

2. Remove old pages and insert new pages as indicated below. New or changed material is indicated by a ver- 
tical bar in the margin of the page. Added or revised illustrations are indicated by a vertical bar adjacent to 


the identification number. When a complete chapter or appendix is revised or added, the vertical bar is placed 
opposite the title only. 


Remove pages Insert pages 
VO Bois ice улуду кала кирка ыы ыы land 2 
78 МЕШ) oi. ok 7/8 (blank) 
108 aad 104... ein gas Eo EV 103 and 104 
187 through 211 .......................... 187 through 212 
Nell. oo casas Bee E edet issuer ets 212.1 through 212.22 
339 through 336 ................. ........ 239 through 236 
237 through 242/264 


8. File this change sheet in front of the publication for reference purposes. 


By Order of the Secretary of the Army: TM 9-1025-200-12 


E. C. MEYER 
General, United States Army 
Official: Chief of Staff 
J. C. PENNINGTON 
Major General, United States Army 
The Adjutant General 


Distribution: 


To be distributed in accordance with DA Form 12-40, Operator maintenance requirements for Howitzer, 
155-ММ, Towed, M114A1. 


TM 9-1025-200-12 
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CHANGE HEADQUARTERS 
DEPARTMENT OF THE ARMY 
No. 12 WASHINGTON, DC, 13 April 1979 


Operator's and Organizational Maintenance Manual 
HOWITZER, MEDIUM, TOWED: 155MM, M114 and M114A1 


TM 9-1025-200-12, March 1965, is changed as follows: 


1. Using pen and ink, delete the procedures contained in paragraph 49 (Misfire, Handfire, and Cook-off) on 
pages 68 and 68.1, and add the following notation: “for Misfire/Hangfire procedures, refer to paragraphs 
1746 through 174.8.” 

2. Remove old pages and insert new pages as indicated below. New or changed material is indicated by a 
vertical bar in the margin. Revised or added chapters are indicated by a vertical bar adjacent to the chapter 
title. Added or revised illustrations are indicated by a vertical bar adjacent to the identification number. 


Remove pages Insert pages 
land 3 1 and 3 
187 through 219 187 through 311 


8. File this change sheet in front of the publications for reference purposes. 


By Order of the Secretary of the Army: 
BERNARD W. ROGERS 
General, United States Army 
Official: | Chief of Staff 


J. C. PENNINGTON 
Major General, United States Army 
The Adjutant General 


Distribution: 


To be distributed in accordance with DA Form 12-40, Operator maintenance requirements for 
Howitzer, 155-MM, Towed, M114A1. 
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